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ANNOUNCEMENT. 



The Bulletin of the Mount Weather Obserratorj, of which this is 
the first number, will contain more or less detailed accounts of the 
researches conducted at that place. In this way the conclusions 
reached and the data upon which they are based can best be placed 
before the officials of the Bureau, and incidentally be brought to the 
attention of others working along similar lines. It will appear quar- 
terly, in such form and size as a proper presentation of the material 
may require, so that those who need it may have the information it 
contains as quickly as possible. ^ 

The meteorological serrice of the United States Government is com- 
prised of many stations distributed oyer a broad area, but until the 
founding of Mount Weather no station was specifically devoted to 
research work. The position that the Weather Bureau now occupies 
in the United States and before the world justifies research into the 
fundamental principles that underlie meteorological science. Such 
research will give information and direction to the two hundred 
stations that are taking observations and making forecasts. 

In the application of known principles to the art of weather fore- 
casting the Weather Service of the United States is doubtless in the 
forefront; on the other hand, it has not done its full part in the way 
of discovering new principles; therefore, it was high time that such an 
institution as Mount Weather be founded so that the scientists of the 
Weather Bureau might have placed at their disposal facilities for 
research that will enable them to better understand the influences 
that control weather conditions. 



Jh^'^r^.^^ Tj/ZCa^tm^ 



Secretary of Agriculture. 
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THE ORIGIN AND THE PURPOSE OF THE MOUNT 

WEATHEPv OBSERVATORY. 



In 1870 the United States Goyemment undertook the important 
work of forecasting to-day what kind of weather might reasonably 
be expected to-morrow. This service, because of its value to the in- 
dustries of the country, has rapidly grown and we now get reports 
twice daily of the surface conditions of temperature, moisture, rain- 
fall, wind velocity and direction, and other data from more than two 
hundred stations in the United States, West Indies, Mexico, Canada, 
and elsewhere. 

From this information the forecaster now makes predictions for the 
coming two days with such success that they are of service to nearly 
every class of people. But the more accurate this forecasting, and 
the greater the length of time ahead to which it can be made to apply, 
the greater is its value — the ideal condition being the forecasting of 
the tyi>e of season to expect together with detailed forecasting from 
day to day. A knowledge of the type of the coming season will, 
among other things, tell the farmer what crops to plant, while the 
daily forecasts advise him in regard to cultivating and harvesting, 
and when safely to ship. These ideal conditions, however, do not 
exist at the present time, and can not be had without a great deal 
more knowledge than we now possess of the interrelations of mete- 
orological phenomena. Forecasting, that practical part of meteor- 
ology so valuable to the public, is an art that can improve only as our 
knowledge of the underlying science is increased, and therefore 
it seems proper for the Government to undertake to add to that 
knowledge. 

Anything so extensive as general meteorological investigations can 
not be undertaken with much hope of success by an individual, nor is 
it practical for private institutions to do so, tho much of value is con- 
stantly appearing from these sources. Many of the needed investiga- 
tions of storms, for instance, require simultaneous observations made 
at different places, and some of them demand for their solution years 
of continuous work. From these and other similar considerations it 
is imperative that the Weather Bureau push investigations of this 

nature as vigorously as possible, and in every way that seems hopeful 
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of suooess. But from the difficulty and complexity of the problems 
involved the improvement of the forecasting may be only impercepti- 
bly gradual, just as have been the improvements in every other art 
and science, but it is certain that this is the only way by which im- 
provements can be made, and it is equally certain that so long as this 
kind of work is continued the predictions in the future will continue 
to improve over those of the past. 

The possible investigations are very numerous, but in general may 
be classed under some one of the following heads: 

(a) Studies of the atmosphere at the surface of the earth and at 
various altitudes; determinations of its temperature, moisture content, 
pressure, state of electrification, direction and magnitude of its move- 
ments, its cloudiness, dust content, absorption of light, of heat, and 
of electric waves, and its various other properties. 

(b) Solar investigations; involving a careful measurement of the in- 
solation, or amount of solar energy reaching the earth in a unit of 
time, the size and distribution of sun spots, faculsB, and prominences; 
and an especial effort to detect all changes in the registered amounts 
of the solar energy, and a careful effort to refer these changes to their 
real causes, whether of terrestrial or of solar origin. 

(e) Terrestrial magnetism — a study of the regular and of the irreg- 
ular changes in the magnitude and direction of the earth's magnetic 
force, in connection with other terrestrial phenomena and with solar 
activities of all kinds. 

(d) Laboratory investigations — the reproduction under controllable 
conditions of various meteorological phenomena, and experiments that 
may aid in explaining the origin and laws of weather conditions; also 
the construction and standardizing of certain apparatus. 

Since all these different lines of investigation have a common ob- 
ject — the solution of meteorological problems and the improvement of 
forecasting — they are, therefore, more or less intimately related and 
interdependent, and obviously would better be carried on simultane- 
ously, and so far as possible at the same place and under the same 
general management. The location should be suitable for the various 
investigations likely to be taken up, and the management should give 
all possible freedom and encouragement to individual investigators 
consistent with proper coordination and unity of purpose. 

The study of the upper air, demanding as it does the daily use of 
kites, requires a location with a high average wind velocity, and one 
where sometime during every day there is a strong probability of hav- 
ing a wind of at least 8 to 10 miles per hour. It also calls for a loca- 
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tion 10 miles or more away from oities and electrio light wires^ since 
at such localities the loose wire falling down as a result of some acci- 
dent to the kites during a storm would be very troublesome and even 
a source of danger. Besides the surrounding country for 15 to 20 
miles should be comparatively open, so that lost kites and their in- 
struments may the more readily be recovered. 

The magnetic work also requires a location remote from cities, and 
from trolley lines, and free from beds of iron ore. The solar work 
calls for a place away from the smoke and dust of cities and above the 
haze of valleys; while the needs of the physical laboratory can be met 
nearly as well at one place as at any other, provided only that it is 
free from the disturbing jars of heavy traffic. 

Obviously too it is desirable to have this important part of the 
Bureau's work done as near as practicable to Washington so that the 
Central Office may be in close touch with ii 

Mount Weather Observatory, the name of the group of laboratories 
and observatories where the Weather Bureau is doing this work, well 
meets these conditions. It is 1,725 feet above sea level, and is located 
in Virginia, on the top of the Blue Bidge Mountains, some 20 miles 
south of Harpers Ferry, and 47 miles in a direct line from Washing- 
ton. It is only 6 miles from Bluemont, the nearest railroad station, 
and is easily reached from that point along an excellent mountain 
road. It overlooks to the west the entire Shenandoah Valley from 
Strasburg to Harpers Ferry, while to the east all that portion of Pied- 
mont Virginia between the Blue Bidge and the Bull Bun mountains is 
in full view. This extensive sweep of valleys, mountains, and plains 
affords rare opportunities for the study of storm formation and action. 
This location is satisfactory for the physical laboratory, and for the 
magnetic observatories. For solar work it is as well adapted as any 
place east of the Bocky Mountains; while for the study of the upper 
air it is peculiarly well situated, since kite flights can be obtained 
there almost daily thru the entire year. 

The ground for this observatory was purchased September 22, 1902, 
and the contract for the central or administration building let Decem- 
ber 20, of the same year. Since then the observatory has gradually 
grown both in extent of plant and in scope of work. 

At present the administration building ' at Mount Weather is well 
equipped with apparatus for determining and automatically register- 
ing the atmospheric pressure, direction and velocity of the wind, sun- 

^ The administration building and its oontents were totally destroyed by fire 
on the morning of October 23, 1907. 
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shine, rainfall, temperature, and' humidity; in short it is equipped as 
a first-class meteorological station, and the data secured are regularly 
telegraphed to the Central Office in Washington twice daily and used 
in all forecasts for this part of the country. Besides this instrumen- 
tal equipment the administration building contains offices and seyeral 
living rooms, all well adapted to the needs of the place. 

The aerial department is provided with an engine and dynamo, an 
electrolytic plant for generating the hydrogen used for the balloons^ 
and tanks for containing this gas, a liquid air plant to provide meana 
for standardizing instruments at the low temperatures to which they 
are subjected at high altitudes, an instrument room where repairs 
can be made, a room adapted to kite building, a computing and test- 
ing room, and a kite storage room. It also has a small half round 
revolving structure which contains the kite reel, and from which the 
kites are flown. 

Upper air data, as given by the self-registering apparatus carried 
by the kites, are telegraphed to Washington daily and used in forecast- 
ing. These data are also worked up in a very complete form and used 
in the study of the general movements and condition of the atmos- 
phere, and it is already evident that in this way important information 
will be obtained. 

Two small buildings are deyoted to the proper housing of the mag- 
netic apparatus, where the magnetic condition of the earth with all 
its periodic, its irregular, and its spasmodic changes, whether small or 
great, mild or violent^ are automatically recorded. 

These curious tracings are being studied in connection with solar 
and terrestrial phenomena, and it is practically certain that important 
relations will be found, tho it is difficult to decipher the writings of 
these delicate magnets. 

The physical laboratory is now under roof, but is not sufficiently 
completed to be of any service. 

Solar physics is represented by only a small shelter, but a few feet 
square, containing a pyrheliometer for measuring the amount and 
intensity of the solar radiation and the absorption of the earth's 
atmosphere. 

When the physical laboratory is finished and the solarphysical 
building put up, the Mount Weather Observatory, as contemplated^ 
will be complete. There will then be at this one place, so far as any 
one locality and its equipment can provide them, facilities for investi- 
gating any and every meteorological phenomenon, both directly by 
observation and indirectly thru experimentation. Its purpose is to be 
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the helping friend and not the competing rival of other places, whether 
public or private, and therefore every investigator engaged in research 
of importance to the Weather Bureau is invited to come and make use 
of its facilities for the prosecution of his studies. The whole aim of 
the observatory is the discovery, no matter how nor by whom, of fun- 
damental truths of nature, and of their application to human welfare* 



kiuZ*^7lUirrt 



Chief U. 8, Weather Bureau. 



THE METHODS AND APPARATUS USED IN OBTAINING 
UPPEPv AIR OBSERVATIONS AT MOUNT 

WEATHER, VA. 

By Dr. W. E. Blaib. 

The observatory is equipped with both the Richard and the Maryin 
meteorographs. Most of the records for the three months given have 
been obtained with Richard instruments because of the fact that those 
of the Marvin type have been undergoing repairs and readjustments. 
The latter have not yet been tested and put in use since their return 
from the shop. The Marvin instruments have the four elements — ^pres- 
sure, temperature, humidity, and wind velocity — while the Richard 
instruments used have the first two of these elements only. Plates I 
and II show the meteorographs and the kind of records obtained by 
them. The same general principle obtains in these instruments, i. e., a 
cylinder rotated by clockwork, upon which the pens connected with 
their respective elements trace the changing conditions. 

From the pressure trace, using the corrections found for the ele- 
ment by tests with standard instruments and surface conditions as ob- 
served at the time of flight, altitudes reached are computed. In a 
similar way, the upper air temperatures are determined from the tem- 
perature trace. Before and after a flight the meteorograph used is 
placed in a shelter with standardized instruments for the purpose of 
getting base lines from which to compute conditions at higher levels. 
As will be seen by the illustrations, frequent stops of from five to ten 
minutes are made on the way up and down so that the elements may 
have time to register accurately the condition at these levels. These 
stops make it possible to eliminate the errors due to sluggishness of 
elements and enable the observer to make frequent checks upon the 
time of the clock in the instrument, thus marking well the points at 
which accurate computation of the conditions aloft may be made. 
The accuracy of the final results is further secured, as above intimated, 
by frequent comparisons with standards of the elements of the instru- 
ments in use. 

Plate lY shows the method of fastening the instrument into the 
kite, which is about to be launched. 

Various sizes of kites, all of essentially the Marvin-Hargrave type, 
have been used in the past three months. Plate Y shows kites hav- 
ing lifting surfaces varying from 68 square feet (6.3 square meters) 
12 
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to 150 square feet (13.8 square meters), and varjing in weight from 
8^ to 14 pounds (3.8 to 6.4 kilograms). The following are the dimen- 
sions of a kite having a lifting surface of 68 square feet (6.3 square 
meters) and steering sail 22.8 square feet (2.1 square meters) in area: 

Height 6 feet 8^ inches 204 centimeters. 

Width 6 feet 6^ inches 197 centimeters. 

Depth 2 feet 8^ inches 81 centimeters. 

Weight 8| pounds 3. 8 kilograms. * 

Width of planes 2 feet 1{ inches 64 centimeters. 

Plane Surface 2 feet 6 inches 76 centimeters. 

There are five lifting planes and four steering. Kites numbered & 
and 16 have the above dimensions. Number 1 is like number 16, 
except that the space between the planes is 2 feet (61 centimeters) 
only. Number 4 has proportions somewhat similar to number 1, its 
height being the same as th^t of number 16, and its width 7 feet (213 
centimeters). Number 10 has proportions somewhat similar to those of 
number 4. Another kite, not shown in the illustration, but one which 
proved very serviceable indeed as a light wind kite, is number 15,. 
built on the plan of number 16, but having a lifting surface of 120 
square feet (11.2 square meters) and weighing 12^ pounds (5.7 kilo- 
grams). The shorter, kites take better angles in light winds than do 
the longer shaped ones, but are unsteady in winds over 25 miles per 
hour (11.2 meters per second). 

Experiments are being made with other shapes and sizes of kites. 
Of these number 12, built after the pattern of the Kousnetzow kite 
and 4 feet 9 inches (144 centimeters) high by 4 feet 6 inches (137 cen- 
timeters) wide, has done well as a secondary kite in winds under 20- 
miles per hour (8.9 meters per second). Smaller Marvin-Hargrave 
kites in which the proportion of the steering sail to the lifting sail i& 
greater than in number 16 have been found to behave well in winda 
up to 40 miles per hour (18 meters per second), and it is thought they 
can be used in still higher winds. 

Plate YI shows the interior of the kite and balloon shed. There are 
16 kites in all, experimental types being shown on the right, the^ 
others on the left. 

The reel, Plate Vll, carrying the line upon which the kites are 
flown is driven by a S-horsepower (2.4 kilowatts) motor. The drum 
now in use on the reel is made of forged steel and has the dimensiona 
shown in fig. 1, which is a sketch of its cross section. This drum is 
capable of carrying about 40,000 feet (12,192 meters) of piano wire line,, 
and is loaded about as follows: 
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For the purpose of attaohing them to the tine, the kites are proTided 
with ^ elastio bridle, arranged w showD io figure 2. This arrangement 
not only protects the line from sudden jerks because of the elastici^ 



Fia. 1.— Cross section of drum. 

cf the rubber, but aa a puff of wind stretches the rubber to a consid- 
erable extent (determined by the proportions of the bridle), the point 
of application of the poll is transferred along the main rib to points 
farther up, the kite takes a smaller angle to the wind, and its pull is 
less than it would otherwise be. The head kite, which carries the 
instrument, is fastened directly to the end of the wire. Secondary 
kites are attached to the wire by means of cords about 100 feet (30.6 
meters) in length. 
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For the suooessful manipulatioii of kites — in starting, during the 
fUght, and in landing — ^it is essential that the reel be in good running 
condition and completely under the control of the operator for any rate 
of speed from its maximum down. Unless the drum is heavy or im- 
properly mounted there is seldom, if ever, need for reyersing its rota- 
tion, the pull of the kite being sufficient for taking out wire in every 
case. It is probable that a thoroly satisfactory drum can not be made 
of oast iron. Two cast iron drums have broken at Mount Weather 
under the strain of about 20,000 feet (6,096 meters) of wire during the 
last three months, while the forged steel drum of somewhat similar 
dimensions has stood a test twice as severe with no apparent injury to 




Fig. 2.~ Method of attaohlng kite to line. 

itself. The maximum speed at which it should be possible to reel in 
wire ought to closely approximate the wind velocity required to fly the 
kites used. This often makes it possible to start the kites when the 
surface wind is insufficient and to save both wire and kites in case they 
are becalmed during a flight. The maximum speed of the reel, 4.6 
miles per hour (2.0 meters per second), has on one or two occasions 
been found insufficient, tho not seriously so; 8 or 9 miles per hour (3.5 
or 4 meters per second) would be enough for any occasion which has 
so far arisen or is likely to arise. In addition to the necessary friction 
clutches for applying the power to the drum and controlling its speed, 
the reel is provided with an azimuth wheel over which the wire runs 
out in the direction required by the wind. Attached to this wheel are 
also devices from which may be read at any desired time the angle of 
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the wire at the reel and the length of wire out. These readings together 
with the angle of elevation of the head kite enable the observer, at 
any time during the flight, to know approximately the altitude at which 
his instrument is then recording the conditions, and serves as a rough 
check upon the barometric calculations of altitudes. 

Besides the operator at the reel two men are needed for launching 
and landing the kites in the field and for making and recording obser- 
vations at the reel. A man to be successful in the field must follow 
closely and be able to anticipate to some extent the kite's motion. 
He must decide and act almost simultaneously. The former qualifica- 
tion can usually be acquired by a reasonable amount of observation 
and experience. The acquisition of the latter in the same way is an 
expensive process on a kite field and can be done just as effectively by 
the men who can coach teams for almost any of our best college games. 

During the past three months in which an average of three or four 
kites has been used daily, considerably less than the time of one man 
has been sufficient for the repairing of kites and the adding of three 
new kites to the previous equipment. 

At the reel house are made continuous observations of the surface 
air pressure, temperature, humidity, wind direction and wind velocity 
during the flight Clouds and weather conditions are observed. The 
amount and angle of wire out, the angle of elevation of the head kite, 
the number and lifting surfaces of kites out, and the hour at which 
levels are taken are noted. 

The reel house is a circular tower mounted so that it can be rotated 
Its double doors may thus be made to face in any direction, and this, 
together with the motion of the azimuth wheel, gives us perfect adap- 
tation of the whole apparatus to the wind direction. An instrument 
shelter built onto the reel house just outside the window opposite the 
double doors, consequently always to the windward and well venti- 
lated, serves to contain the standardized thermometers and the mete- 
orographs which may be in process of comparison with them. 

Plate ym shows the kite field. It is not located on a hilltop but 
in a saddle, points on either side at distances of half a mile from it 
along the range being slightly higher. Thru this slight depression in 
the range there is almost always a sufficient air movement to take the 
kites into the upper air currents. Nine miles per hour (4.0 meters per 
second) has been found a sufficient surface current in which to get the 
kites started, although flights have been obtained in even less wind 
than this. In a number of directions from the reel house there are 
sufficient clearings to enable us to take the kites out a distance of 
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« 
1,000 feet (805 meters) or more when insufScient wind at the surface 

demands this procedure. 

Twice in the last three months the winds have been too light to start 
kites at any time during the day. On such occasions the kite meteoro- 
graph is sent up by means of captive balloons. The balloons used for 
this purpose are the Assmann rubber balloons generally used in free 
balloon work. They are about ' 6 feet (150 to 200 centimeters) in diame- 
ter. Two or three of these in tandem are sufficient to carry the mete- 
orograph and 6,000 or 7,000 feet (2,000 meters) of piano wire of diame- 
ter .02 inch (.5 millimeter). 

Plate IX is an interior view of the power-house, showing the 36- 
horsepower (26 kilowatts) engine, the 23.5-horsepower (17.5 kilowatts) 
generator, the electrolyser for the production of the hydrogen used 
in balloon work, and the Norwalk compressor used in compressing 
gas for shipment and in making liquid air. 

Plate in is an interior view showing in part the office and instru- 
mental equipment of the aerial department. The testing chamber and 
air pump are central in the illustration. 

In the data which follow such of the observations taken at the reel 
house and aloft as show peculiarities or changes in the temperature 
gradients or air currents, altitudes of clouds, depths of cloud and 
fog layers, and the highest points reached have been selected and 
worked up. 

In order to present a general graphical view of the upper air tem- 
peratures for the three months, July, August, and September, isother- 
mal charts (I, II, and m, respectively) have been constructed as follows: 

From the data as they appear in the tables the temperature gradient 
as observed by each flight is plotted and from these plots are taken 
the altitudes for each degree of temperature. These data together 
with the time of flight are used in the construction of the charts, a 
given temperature being located at the intersection of the ordinate 
and abscissa indicating the altitude and time, respectively, at which 
it was observed. 

A sample of the temperature gradient plots is shown in flg. 3. This 
is the plot for September 5. Altitudes are shown by the ordinates 
and temperatures by the abscissas. Points transferred from the gra- 
dient plots to the isothermal charts are marked (X) and connected by 
means of solid lines. 

Dashed lines are used to show the supposed positions of the iso- 
therms on days in which these particular temperatures were not 
reached. Other interpolations might be made in the upper isotherms 

BMWO 2 
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^th a high degree of pr6bability. The charts are thiis made to show 
the temperature gradient as actually observed and, in a general way, 
its continuous changes with altitude and time as well as the upper 
air temperatures thenfselves. 
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Fio. 3.— Temperature gradient plot, September 5, 1907. 

An inversion layer is marked by a brace at the ends of which the 
temperature is the same but lower than that at any included altitude. 
This temperature is the lowest reached below the inversion, and its 
two altitudes form the upper and lower boundaries of the layer. The 
position of the maximum temperature obtained in the inversion is 
located on the chart by means of an arrow and the actual temperature 
at this altitude given. 
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Actual altitudes obtained are shown bj the vertical lines drawn on 
the chart at the time the highest point of the flight was reached. The 
mean of the highest altitudes reached daily in these three months 
is 6,635 feet (1,992 meters) and the highest altitude reached was 14,774 
feet (4,503 meters). 

The data for the flights made during the month of June are given, 
but no isothermal chart was made for this month owing to the fact 
that daily upper air readings were not begun until late in the month. 

Further discussion of the following data from other points of view 
will appear in later numbers of the bulletin. 

The numerical results of kite flights follow: 
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RESULTS OP KITE PLIGHTS. 



Date and 
hour. 



June 
7:67 
8:00 
8:16 
8:20 
8:87 
8:48 
8:66 
9:02 
9:12 
9:22 
9:29 
10:00 
10:17 



6, 1907. 
a.iiL. 
a.111.. . 
a. m. . . 
a. m. . . 
a, m. . . 
a. in. . . 
a.m... 
a. m. . . 
a.m. . . 
a. m.. . 
a. u. . . 
a.ni. .. 
a. m.. . 



On Mount Weather, Va., ^j^tk 



Air tem- 
perature. 



61.0 
61.0 
61.0 
61.6 
60.6 
61.0 
62.0 
62.0 
61.0 
61.0 
61.0 
60.6 
60.6 



16.0 
16.0 
16.0 
16.6 
16.0 
16.0 
16.6 
16.6 
16.0 
16.0 
16.0 
16.0 
16.0 



a 



* 
74 
81 
81 
76 
76 
70 
68 
89 
70 
76 
75 
78 
81 



Wind. 



Dir. 



Telocity. 





dftles 




P-^ 


■w. 


12 


B. 


14 


a. 


14 


8. ■ 


14 


8. 


14 


8. 


14 


8. 


14 


8W. 


12 


8W, 


12 


flW. 


12 


8W. 


12 


8vr. 


10 


8W. 


7 



MefM 
p. t. 

6.4 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.4 
6.4 
6.4 
6.4 
4.6 
8.1 



At diflbrent heights ahove lea. 



Height 



FeeU 

1,725 

2,591 

2,688 

8,822 

4,828 

6,114 

4,925 

6,725 

6,986 

7,925 

8,822 

5.187 

1,725 



Afeiert. 

526 

790 

804 

1,074 

1,820 

1,668 

1,601 

1,745 

2,114 

2,416 

2,686 

1. 566 

526 



Air tem- 
peratnre. 



OF. 
61.0 
59.0 
61.0 
50.0 
56.0 
51.5 
52.0 
48.0 
48.0 
89.0 
88.5 
50.0 
60.5 



16.0 

16.0 

16.0 

15.0 

l&O 

11.0 

11.0 

9.0 

6.0 

4.0 

8.5 

10.0 

16.0 



t 



f 

74 

65 
65 
45 

45 
65 

70 
75 
85 
96 
100 
94 
81 



Wind. 



Dir. 



8W. 

■W. 

■w. 
•w. 
aw. 

iW. 

w. 
vr. 



svr. 
aw. 



Velocity. 



Mile* 
p. h. 
12 



p. JL 

6.4 



8.1 



June 6, 1907. 


























1:86 p. m 


64.5 


18.1 


44 


nw. 


28 


12.5 


1,725 


526 


64.6 


18.1 


44 


nw. 


1:89 p.m... 


64.0 


17.8 


45 


nw. 


28 


12.5 


2,010 


612 


56.5 


18.6 


45 


nw. 


1:47 p.m.... 


68.8 


17.7 


48 


nw. 


28 


12.5 


4,042 


1,282 


51.5 


ia8 


50 


nw. 


1:57 p.m.... 


68.6 


17.6 


49 


nw. 


28 


12.5 


4,975 


1,616 


47.0 


a6 


60 


nnw 


1:59 p.m.... 


68.4 


17.4 


50 


nw. 


28 


12.5 


5,248 


1,598 


45.6 


7.5 


68 


nnw 


2:05 p. m 


68.0 


17.2 


49 


nw. 


24 


10.7 


6,090 


1,856 


41.5 


5.8 


64 


nnw 


2:08 p. m 


62,8 


17.1 


48 


nw. 


24 


10.7 


6,859 


2,090 


87.5 


8.1 


76 


w. 


2:11p.m.... 


62.6 


17.0 


47 


nw. 


24 


10.7 


7,106 


2,166 


87.2 


2.9 


75 


w. 


8:10 p.m.... 


65.0 


18.8 


44 


nw. 


25 


11.2 


8,172 


2,491 


84.6 


1.4 


86 


w. 


8:85 p. m . . . . 


65.0 


18.8 


40 


nw. 


25 


11.2 


8,825 


2,690 


82.0 


0.0 


88 


w. 


4:16p.m... . 


65.8 


18.8 


87 


nw. 


25 


11.2 


5,665 


1,726 


44.0 


6.7 


78 


wnw 


4:24 p.m.... 


65.5 


18.6 


88 


nw. 


25 


11.2 


5,287 


1,596 


46.0 


7.8 


70 


wnw 


4:84p.m.... 


65.8 


18.8 


89 


nw. 


25 


11.2 


4,175 


1,272 


58.0 


11.7 


60 


nw. 


5:07 p.m.... 


65.0 


18.8 


88 


nw. 


25 


11.2 


1,725 


526 


65.0 


18.8 


88 


nw. 



28 



12.5 



25 I 11.2 



June S, 1907. — The flight was made with one kite having a lifting surface of 68 
square feet (6.3 square meters). 

The miudmum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 10,000 feet (3,048 meters). 

Prom 7/10 to 9/10 stratus and strato-cumulus clouds prevailed during the flight. 
At an altitude of 7,925 feet (2,416 meters) above sea level, the kite was in the clouds. 

At the time of the flight the station was about 800 miles due south of a center 
of decidedly low pressure over the Province of Ontario. A ridge of high pressure 
was central over the Missouri River Valley, and moderately high pressure pre- 
vailed over Florida. Heavy precipitation hid previously occurred in Wisconsin. 

June 6, 1907. — The flight was made with two kites having a total lifting surface 
of 112 square feet (10.5 square meters). 

At the maximum altitude, the maximum amount of wire, 13,200 feet (4,023 me- 
ters) was out. 

At the beginning of the flight 3/10 strato-cumulus clouds from the northwest 
were observed. At an altitude of 7, 106 feet (2, 166 meters) above sea level the kite 
was in the base of cumulus clouds. Toward the close of the flight the clouds were 
dissipating. 

At the time of the flight an extensive area of low pressure was central over the 
upper St. Lawrence Valley, and the station was about midway between this dis- 
turbance and an area of high pressure central over Tennessee. Heavy precipita- 
tion had previously occurred over the lower Great Lakes. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, Va., J^J^ 



Air tem- 
perature. 



s 



Wind. 



Dir. 



Velodtj. 



At different heights abore sea. 



Height. 



Air tern- 
perature. 



a 

43 



Wind. 



Dir. 



Velocitj. 



June 10, 
1907. 

7:81 a.m 

7:40 a.m.... 
7:48 a. m . . . . 

7:68 a.m 

8:02 a.m.... 

8:40 a. m 

9:26 a.m.... 

9:80 a.m 

9:44 a.m.... 



65.0 
66.0 
55.0 
55.0 
55.0 
66.0 
57.0 
58.0 
69.0 



12.8 
12.8 
12.8 
12.8 
12.8 
18.8 
18.9 
14.4 
16.0 







MiUi 


Meet 




f 




p. h. 


p. $. 


Feet. 


70 


e. 


10 


4.5 


1,726 


71 


e. 


10 


4.6 


2,619 


71 


e. 


10 


4.6 


8,168 


70 


e. 


10 


4.5 


8,881 


70 


e. 


10 


4.5 


8,646 


69 


^. 


9 


4.0 


4,146 


71 


e. 


10 


4.6 


4,889 


72 


e. 


10 


4.6 


4,165 , 


75 


e. 


10 


4.5 


1 726 



Meien. 

626 

796 

964 

1,081 

1,111 

1,264 

1,822 

1,270 

526 



op 

66.0 
68.0 
68.0 
6L7 
61.2 
49.8 
49.2 
49.2 
69.0 



12.8 

11.7 

11.7 

10.9 

10.7 

9.6 

9.6 

9.6 

16.0 



70 
70 
65 
65 
65 
67 
67 
67 
75 



e. 

ene. 

e. 

e. 

e. 

e. 

e. 

e. 

e. 



MUet 
p. h. 
10 



10 



Met* 

p. t. 

4.5 



4.6 



June 15, 

1907. 
7:89 a. m . . . 
7:47 a. m . . . 


68.0 
57.5 
56.2 
59.0 
60.2 
61.8 
62.3 
68.5 
64.8 
66.8 
67.0 
67.8 
67.5 
67.7 
68.0 


14.5 
14.2 
14.5 
16.0 
16.7 
16.8 
16.8 
17.6 
1&2 
19.8 
19.4 
19.6 
19.7 
19.8 
20.0 


72 
76 
72 
72 
71 
71 
70 
70 
69 
65 
64 
62 
60 
59 
67 


nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 


28 
28 
27 
26 
26 
26 
25 
26 
24 
24 
28 
28 
22 
22 
21 


115 
12.6 
12.1 
11.6 
11.6 
11.6 
11.2 
11.2 
10.7 

ia7 

10.8 

10.8 

9.8 

9.8 

9.4 


1,726 
8,802 
4,506 
4,615 
4,678 
5,185 
6,867 
7,006 
8,088 
6,847 
4,188 
4,116 
8,625 
2,926 
1,725 


526 
1,006 
1,874 
1,876 
1,895 
1,566 
2,098 
2,185 
2,460 
1,782 
1,260 
1,264 
1,074 
892 
626 


68.0 
68. 
60.0 
60.0 
60.6 
57.6 
49.5 
49.0 
44.0 
55.5 
62.0 
62.0 
64.0 
61.0 
68.0 


14.6 
14.5 
15.6 
15.6 
16.8 
14.2 
9.7 
9.5 
6.7 
18.1 
16.7 
16.7 
17.8 
16.1 
20.0 


72 
60 
46 
46 
46 
46 
60 
50 
60 
46 
85 
35 
80 
86 
57 


nw. 

nw. 

nnw 

nnw 

nnw 

nnw 

nnw 

nnw 

w. 

nnw 

nnw 

nnw 

nw. 

nw. 

nw. 


28 


12.6 


7:58 a. m . . . 






8:01 a.m... 
8:02 a.m.. . 






8:11 a.m.. . 






8:46 a. m . . . 






9:00 a. m . ■ . 






9:82 a. m . . . 






10:00 a. m . . . 






10:21 a.m... 
10:26 a.m... 






10:80 a. m . . . 






10:83 a. m . . . 
10:41 a. m . . . 


■*2i 


'**9.'4 



Jtfiie 10, 1907. — The flight was made with two kites having a total lifting surface 
of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 6,000 feet (1,524 meters); wire out at 
maximum altitude was 5,000 feet (1,524 meters). 

About 8/10 clouds, of a cumulus nature, observed at beginning of flight, gradu- 
ally diminished toward the close. 

At the time of the flight a barometric depression of considerable intensity was 
central over Iowa and southern Minnesota, accompanied by thunderstorms and 
heavy precipitation. An area of high pressure was central over the St. Lawrence 
Valley. 

June 15, 1907.— The flight was made with two kites having a total lifting sur- 
face of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 10,000 feet (3,048 meters). 

From 1/10 to 5/10 alto-cumulus and strato-cumulus clouds prevailed during the 
flight. 

At the time of the flight an extensive area of high pressure, central over the 
middle Mississippi Valley, dominated the weather over the central part of the 
United States. An area of low pressure was central off the coast of Massachusetts. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



Jane 20, 

1907. 
7:60 a. m . . . 
8:60 a. m . . . 
9:24 a.m... 



On Mount Weather, Va., J^^. 



Air tem- 
perature. 



68.0 
70.0 
71.6 



20.0 
21.1 
21.9 



a 



.a 

t 



Wind. 



Dlr. 



Velocitj. 



w. 
w. 
w. 



mie§ 

p. A. 
18 
12 
10 



p.t, 

6.8 
6.4 
4.6 



At different heights above 



Height 



1,726 626 
2,486 



1,725 



768 
626 



Air tem- 
perature. 



OF. 

68.0 
70.0 
71.6 



2ao 

21.1 
21.9 



a 

& 



Wind. 



Dir. 



w. 
w. 



Velocity. 



MUes 

p.h. 
18 

10 



Mtf* 

p.*, 
6u8 

■ « ■ • • * 

4.5 



June 22, 

1907. 
1:46p.m... 80.0 
2:67 p.m...! 79.0 
8:81 p.m... 80.0 



26.7 


66 


ae. 


12 


26.1 


• • • • r n9m 


12 


26.7 


66 


Be. 


12 



6.4 
6.4 
6.4 



June 24, 

1906. 
2:84 p.m... 
2:49 p.m... 
3:08 p.m.. . 
8:46 p.m.. . 



78.0 


26.6 


• • • ■ 


sse. 


12 


78.6 


26.8 L... 


886. 


12 


79.0 


28.1 1.... 


80. 


18 


80.0 


26.7 


• ■ • • 


ae. 


14 



6L4 
6.4 
6.8 
6.8 



1,725 


826 


80.0 


26.7 


66 


8,967 


1,200 


70.0 


21.1 




1,726 


626 


80.0 


26.7 


66 



0V« 

80. 



1,726 
8,184 
4,208 
1,725 



965 

1,281 
626 



78.0 26.6 

78.1 I 22.8 
67.6 ' 19.7 
80.0 i 26.7 



880. 
880. 



80. 



12 
12 



5.4 

■ • • * 

5.4 



12 



14 



6.4 



6w3 



June iOf 1907, — The flight was made with one kite having a lifting surface of 150 
square feet (14.1 square meters). 

The maximum amount of wire out was 1,800 feet (549 meters); wire out at maxi- 
mum altitude was 1,800 feet (549 meters). 

The sky was totally obscured by alto-stratus and alto-cumulus clouds during 
the flight. 

At the time of the flight the Middle and South Atlantic States were covered by 
moderately high pressure, with centers over northern Georgia and over the lower 
Lakes. A low pressure area was moving in over Montana from the northwest. 
Heavy precipitation had previously occurred in Vermont. 

June 22y 1907, — The flight was made with two kites having a total lifting surface 
of 142 square feet (13.1 square meters). 

The maximum amount of wire out was 3,500 feet (1,067 meters); wire out at 
maximum altitude was 3,500 feet (1,067 meters). 

A generally hazy atmosphere prevailed at beginning of the flight, and from 1/10 
to 3/10 clouds, of a cumulus nature, were visible thruout the flight. 

At the time of the flight high pressure dominated the weather over the eastern 
half of the country, while a barometric depression of considerable intensity pre- 
vailed over the western half, being central over Utah. The station was between 
two centers of the eastern high. 

June £4, 1907.~'The flight was made with one kite having a lifting surface of 150 
square feet (14.1 square meters). 

The maximum amount of wire out was 5,000 feet (1,524 meters); wire out at 
maximum altitude was 4,000 feet (1,219 meters). 

From 1/10 to 3/10 alto-cumulus clouds and a few cumulus were visible during 
the flight. 

At the time of the flight the entire southeastern part of the United States was 
covered by moderately high pressure. A trough of low pressure extended from 
Mexico to Minnesota, and an area of relatively low pressure was central over the 
lower St. Lawrence Valley. Heavy precipitation had previously occurred in Vir- 
ginia. 
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BESULTS OF KITE FLIGHTS. 



Date and 
hoiir. 



June 25, 
1907. 
7:20 a.m.., 
7:46 a.m... 
8:49 a. m. . , 



On Mount Weather, Va., fj^'f^^ 



Air tem- 
perature. 



OR 
70.0 
71.0 
7&5 



■21.1 
21.7 
28.1 



a 

I 



Wind. 



Dir. 



Velodtj. 



wnw. 
wnw. 
nw. 



MiU» 

p.K 
14 
14 
18 



I 



Mef* 

p,9. 

6.8 
6.8 

S.8 



At diiferent heights aboTe sea. 



Height. 



Fui, 
1,725 
8,761 
1,726 



Meters. 



1,146 
626 



Air tem- 
perature. 



70.0 
67.8 
78.6 



21.1 
19.6 
28.1 



a 



Wind. 



Dir. 



Velocity. 



wnw. 

w. 

nw. 



p. A. 
14 

18 



Miles Mefs 



p,s, 
6.8 

■•■••• 

6.8 



7 

7: 

8: 

8: 

9; 

9; 

9: 

l:i 



Jane 26, 

1907. 
:18 
80 
21 
60 
20 
28 
68 
06 



a. m. . . 
a.m. . 
a.m. .. 
a.m. .. 
a.m... 
a.m... 
a. m. .. 
p. m. . . 



70.0 


21.1 


• • • • 


w. 


21 


9.4 


1,726 


626 


70.0 


21.1 


70.2 


21.2 .... 


w. 


21 


9.4 


2,688 


778 


68.4 


20.2 


72.8 


«2» / ■ • • ■ W» 


21 


9.4 


8,461 


1,002 


70.0 


21.1 


78.0 


22.8 


w. 


20 


8.9 


6,266 


1,606 


69.2 


16.1 


78.6 


28.1 


• • • • 


w. 


20 


8.9 


10,679 


8,266 


41.7 


&4 


78.2 


22.9 


71 


nw. 


20 


8.9 


11,207 


8,416 


88.1 


8.4 


78.0 


22.8 


76 


nw. 


16 


7.2 


18,468 


4,102 


80.4 


-0.9 


72.0 


22.2 


82 


w. 


18 


6.8 


1,726 


626 72.0 

1 


22.2 



82 



wnw 

w. 

w. 

W8W 
W8W 
W8W 
W. 



2i , 9.4 



18 



6.8 



June 25, 1907. — The flight was made with two kites haying a total lifting surface 
of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 3,800 feet (1,158 meters); wire out at 
maximum altitude was 3,500 feet (1,067 meters). 

About 1/10 alto-culumus clouds from the southwest, observed at the beginning 
of the flight, gradually increased to 3/10 toward the dose. 

At the time of the flight the South Atlantic States were covered by an area of 
high pressure central over northern Georgia. A trough of moderately low pres- 
sure extended from Mexico northeastward to the St. Lawrence Valley, with a 
center over eastern Kansas and another north of the lower LiUces. 

June £6, 1907. — The flight was made with four kites having a total lifting surface 
of 272 square feet (25.2 square meters). 

The maximum amount of wire out was 19,000 feet (5,791 meters); wire out at 
maximum altitude was 19,000 feet (5,791 meters). 

At beginning of the flight about 3/10 strato-cumulus and 4/10 alto-stratus clouds, 
from the west, were observed. At 8:50 a. m. the clouds were increasing and when 
the uppermost kite had reached an altitude of 10,679 feet (3,255 meters), it was in 
the base of them. At 10:24 a. m. a light shower began and heavy rain was ap- 
proaching in the valley to the west; this reached the station, accompanied by 
strong wind, about 11 :55 a. m. 

At the time of the flight the station was to the south of an area of low pressure, 
accompanied by showers and thunderstorms, central over the upper St. Lawrence 
Valley. An extensive high, central over Wyoming and South Dakota, dominated 
weather conditions over the western half of the country. Heavy precipitation had 
previously occurred in Florida and Arkansas. 



24 



BULLETIN OF MOUNT WEATHER OBSERVATORY. 



RESULTS OF KITE FLIGHTS. 



On Mount Weather, Va., j^^ 



Date and 
hoar. 



Air tem- 
perature. 



a 

9 

.a 



Wind. 



Dlr. 



Velocity. 



At diflferent h«ight8 above sea. 



Height 



Air tem- 
perature. 



a 



m 
mm 

& 



Wind.. 



Dir. 



Velocity. 



June 27, 

1907. 
7:26 
7:88 
7:66 
8:31 
8:56 



a.m.. 
a.m.. 
a.m.. 
a.m.. 
a. m. . 











Miles 


O-P. 


oc. 


* 




p.h. 


61.8 


16.6 




nw. 


19 


62.5 


16.9 




nw. 


19 


62.5 


16.9 




nw. 


19 


68.8 


17.7 




nw. 


21 


64.0 


17.8 




nw. 


21 



Mei's 
p.*. 
8.6 
8.5 
8.5 
9.4 
9.4 



Feet. 

1,725 

8,662 

6,861 

8,125 

8,982 



Meitri. 
526 
1,118 
1,634 
2,477 
2,788 



OF. 
61.8 
68.7 
49.2 
52.8 
47.4 



16.6 
12.1 

9.6 
11.6 

8.6 



nw. 

wnw. 
1 wnw. 
I wnw. 

I wnw. 



miet 
p. A. 
19 



Meet 

p,*. 
&6 



June 28, 

1907. 

10:23 a.m... 

10:89 a.m...' 


70.0 
71.0 


21.1 

21.7 




t. 


10 
10 
10 

11 
11 


4.5 
4.5 
4.5 
4.9 
4.9 


1,726 
3,846 
8,402 
4,029 
1,726 


626 

1,020 

1,087 

1,228 

526 


7a 

68.0 
65.5 
68.7 
72.0 


21.1 
20.0 
18.6 
17. C 
22.2 




6. 

886. 

886. 

886. 
86. 


10 


4.5 


10:54 a. m.. . 


71.0 ' 21.7 


. .. .' HA. 






11:12 a.m...l 


72.0 
72.0 


22.2 
22.2 




80. 
86. 






11:81 a.m... 

1 


11 


4.9 



June 29, 

1907. 

8:07 a.m.. 

8:34 a. m. . . 

1.8:44 a.m... 

, 8:54 a. m. . . 



56.0 


18. 8 I . . . . 


e. 


15 


6.7 


1,725 


526 


56.0 


18.8 


56.0 


lo.S .... 


e. 


15 


6.7 


8,908 


1,191 


59.7 


15.4 


56.0 


18.8 !.... 


e. 


15 


6.7 


2,600 


792 


56.0 


18.8 


55.6 


18.1 ; 


e. 


16 


7.2 


1,726 


526 


55.5 


18.1 



' eae. 



15 I 6.7 
16* '"7.'2 



June 27 ^ 1907, — The flight was made with two kites having a total lifting sur- 
face of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 15,000 feet (4,572 meters) ; wire out at 
maximum altitude was 16,000 feet (4,572 meters). 

About 8/10 clouds were observed at beginning; these gradually diminished to 
5/10 near close of the flight. 

At the time of the flight the weather over the entire central portion of the 
United States was dominated by a high, central over Nebraska. An extensive 
area of low pressure was central over eastern Maine and a secondary low, central 
over South Carolina. Heavy precipitation had accompanied both depressions. 

June iB8, 1907. — The flight was made with one kite having a lifting surface of 
150 square feet (14.1 square meters). 

The maximum of wire out was 4,500 feet (1,372 meters); wire out at maximum 
altitude was 4,000 feet (1,219 meters). 

About 8/10 stratus clouds at beginning of flight gradually diminished to 5/10 
toward the close. 

At the time of the flight a depression of considerable intensity was moving off 
over the lower St. Lawrence Valley, and a secondary low was central over Mis- 
sissippi, while moderately high pressure centered over the lower Great Lakes. 
Heavy precipitation had previously occurred in Georgia. 

June 29, id£?7.— The flight was made with one kite having a lifting surface of 68 
square feet (6.3 square meters). 

The maximum of wire out was 4,085 feet (1,245 meters); wire out at maximum 
altitude was 3,100 feet (945 meters). 

A dense fog prevailed during the flight. 

At the time of the flight the station was near the center of an area of low pres- 
sure covering the Atlantic coast. An area of moderately high pressure was cen- 
tral over Nova Scotia and another over Arkansas. 
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RESULTS OF KITE FLIGHTS. 



On Mount Weather, Va., i^25ft. 



Date and 
hoar. 





• 




a 


Air tem- 




peratura 


• 




1 



Wind. 



Dir. Velocity. 



At different heights above sea. 



Height 



Air temp- 
peratnre. 



a 



Wind. 



Dir. 



Velocity. 



July 1, 1907. 
10:32 a.m... 
10:58 a. m. . . 
11:19 a.m... 
'2d flight. 

1:24 p.m... 

3:14 p.m... 

8:42 p.m... 



OF, 

74.0 
74.4 
76.0 

77.6 
78.0 
78.0 



28.8 
28.6 
28.9 

26.8 
26.6 
25.6 







Miles McCm 








i 




p. h. 


P.«. 


Feet, 


J^eters. 


o/y. 


• • 


880 


11 ,4.9! 


1,725 


626 


74.0 


• • • • 


s. 


12 


6.4 


2,899 


888 


70.0 


• ■ ■ 


8. 


12 


5.4 


1,725 


526 


75.0 


61 


8. 


15 


6.7 


1,725 


526 


77.6 


62 


8. 


16 


7.2 


5,025 


1,582 


64.9 


64 


8. 


16 


7.2 


1,726 


626 


78.0 



OC 
28.8 



25.8 
18.8 
26.6 



* I 

...' ase 

...I 8. 

...: 8. 

61 8. 

...I 88W 

64 I 8. 



mie* 

p,h. 
11 

12 

16 



16 



MeCs 
p, s. 
4.9 

• • • • 

6.4 
6.7 



7.2 



July 2, 1907. 
7:13 a.m.... 
7:20 a.m.... 
7:36 a. m . . . . 
800 a.m.... 

8:07 a. m 

8:17 a. m 

8:29 a.m.... 
8:41 a. m . . . . 
8:56 a. m 



66.4 


19.1 


87 


nw. 


26 


11.6 


1,725 


626 


86.4 


19.1 


87 


IIW. 


26 


11.6 


8,689 


1,124 


66.6 


19.2 


86 


nw. 


26 


11.6 


6,067 


1,849 


68.0 


20.0 


86 


uw. 


26 


11.6 


6,478 


1,974 


68.5 


2a 8 


86 


nw. 


26 


11.2 


5,881 


1,792 


69.0 


20.6 


86 


nw. 


25 


11.2 


5,065 


1,544 


70.0 


21.1 


81 nw. 


25 


11.2 


4,014 


1,224 


7a 


21.1 


81 


uw. 


28 


10.8 


8,045 


928 


70.5 

1 


21.4 


79 


uw. 


20 


8.9 


1,725 


626 



66.4 
65.0 
58.0 
56.6 
67.5 
60.2 
61.5 
62.6 
7a 5 



19.1 
18.8 
14.4 
18.6 
14.2 
15.6 
16.4 
16.9 
21.4 



87 



79 



nw. 
nw. 
uw. 
uw. 
nw, 
uw. 
nw. 
nw. 
nw. 



26 



20 



11.6 



8.9 



Jidy 1, 1907, — The first flight was made with one kite having a lifting surface of 
150 square feet (14.1 square meters). 

The maximum amount of wire out was 1,770 feet (540 meters); wire out at 
maximum altitude was 1,400 feet (427 meters). 

The second flight was made with three kites having a total lifting surface of 204 
square feet (18.9 square meters). 

The maximum amount of wire out was 7,890 feet (2,405 meters); wire out at 
maximum altitude was 7,000 feet (2,134 meters). 

A few cumulus clouds, drifting from the south, were observed at the beginning 
of the flight. At 2:55 p. m. the cumulus clouds had disappeared and a few cirrus 
were observed in the northwest. 

At the time of the flights the station was on the southeastern border of a trough 
of low pressure extending from Texas northeastward into Canada. An area of 
high pressure was centnd over Yellowstone Park, Wyo., and another over the 
Florida Peninsula. 

JtUyf, 1907,— The flight was made with one kite having a lifting surface of 68 
square feet (6.3 square meters). 

The maximum amount of wire out was 9,100 feet (2,774 meters); wire out at 
maximum altitude was 8,000 feet (2,438 meters). 

A few small cumulus and alto-stratus clouds were observed at the beginning of 
the flight. Detached cumulus clouds past under kite at an altitude of 6,400 feet 
(1,951 meters). Cumulus and alto-stratus were increasing during the flight. 

At the time of the flight the station was in the southern portion of an area of 
low pressure central over the St. Lawrence Valley. The pressure was high over 
the upper Lake region. 
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Date and 
hour. 



On Mount Weather, Va., J^gft. 



Air tem- 
perature. 



a 

.a 



Wind. 



Dir. 



Yeloettj. 



At different heights above 



Height 



1 



Air tem- 
perature. 



a 



Wind. 



Dir. 



Yeloeitj. 



July 3, 1907. 

7:17 a.m... 

7:22 a.m... 

7:88 a.m... 

7:54 a. m. . . 

8:45 a. m . . . 
10:06 a. m . . . 
10:90 a.m... 
10:96 a.m... 
10:48 a. m . . . 
10:50 a.m... 



68.8 
57.8 
57. S 
68.0 
80.0 
82.0 
62.6 
68.6 
68.5 
6&5 



oa 


f 


18.8 


88 


14.1 


81 


14.8 


80 


14.5 


80 


16.6 


77 


16.7 


78 


16.9 


70 


17.6 


70 


17.6 


70 


17.6 


70 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



O.A, 
10 
19 
19 
19 
18 
21 
28 
28 
28 
28 



Mef» 

p. «. 

8.6 
8.5 
8.5 
8.6 
8.0 
9.4 
10.8 
10.8 

las 
ia8 



FM, 
1,726 
8,882 
8,848 
6,989 
6,482 
6,986 
8.975 
8,821 
2,665 
1,726 



628 
1,016 
1,172 
1,826 
1,961 
1,826 
1,212 
1,166 
779 
626 



<>F. 
66.8 
47.2 
68.0 
55.5 
68.6 
56.6 
60.8 
56.0 
66.0 
68.6 



18.8 
&6 
14.6 
18.1 
12.0 
18.1 
16.0 
18.8 
12.8 
17.6 



f 

88 

90 

60 

40 

46 

40 

40 

46 

65 

70 



nw. 

n. 

n. 

nnw 

nnw 

n. 

n. 

n. 

nw. 

nw. 



MUeg 

p. A. 
19 



Meft 

P.M. 

&6 



10.8 



July 4, 1907. 
6:M p. m. .. . 

5:49 p. m 

6:25 p. m 



69.0 


20.6 


64 


86. 


6&0 


20.0 


67 86. I 


68.0 


20.0 


65 


ae. 



1 
9 


4.0 


1,726 


526 


09.0 


20.6 


10 


4.5 


8,621 


1,104 


61.2 


16.2 


8 

1 


8.6 


1,726 


626 


68.0 


20.0 



64 ae. 
68 I 86. 
65 86. 



9 

'8 



4.0 



3w6 



July 6, 1907. 
4:26p.m... . 
5:06 p. m.... 
5:28 p. m... . 



69.4 
71.0 
72.5 



20.8 
21.7 
22.6 



70 I ... 
64 w. 
63 ' w. 



10 
9 
9 



4.6 
4.0 
4.0 



1,726 
2,768 
1,725 



626 
842 
526 



).4 20.8 
66.0 , 18.8 
72.6 : 22L5 



70 
60 
68 



w. 



10 



4.5 



4.0 



July 3, 1907.— The flight was made with three kites having a total lifting surface 
of 204 square feet (18.9 square meters). 

The altitude of the flight was limited by the decreased velocity of the upper 
wind. 

The maximum amount of wire out was 10,500 feet (3,200 meters); wire out at 
maximum altitude was 10,000 feet (3,048 meters). 

At the beginning of the flight there were only a few low clouds traveling from 
the north-northwest. At the close of the flight the clouds had increased to 4/10 
strato-cumulus. 

At the time of the flight the station was in the eastern i>art of an area of high 
pressure central over Indiana. The nearest area of low pressure was central over 
Georgia while another prevailed over Maine. 

JtUy 4, 1907. — The flight was made with one kite having a lifting surface of 150 
square feet (14.1 square meters). 

The maximum amount of wire out was 3,700 feet (1,128 meters); wire out at 
maximum altitude was 3,500 feet (1,067 meters). 

The sky was totally obscured by strato-cumulus clouds during flight. 

At the time of the flight the station was near the center of an extensive area of 
high pressure covering the Ohio Valley. A barometric depression of considerable 
intensity was moving In over Montana and the Dakotas from the northwest. 

July 6, 1907. —The flight was made with two kites having a total lifting surface 
of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 3,000 feet (914 meters); wire out at maxi- 
mum altitude was 2,500 feet (762 meters). 

During the flight the sky was totally obscured by cumulus and strato-cumulus 
clouds. 

At the time of the flight the station was the center of an extensive area of high 
pressure covering the entire portion of the United States east of the Mississippi 
Biver, except the upper Lake region. A barometric depression of considerable 
intensity, accompanied by thunderstorms, was central over southern Minnesota. 
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On Moont Weather, Ya., i^^ 


At diflTerent heights abOTe sea. 


Date and 
hoar. 


Airtem- 
peratnra. 


§ 

0- 

i 


Wind. 


• 

Height. 


Air torn. c 
penture. i . 

't 


Wind- 




Dir. 


Velocity. 


Dir. 


Velocity. 


Jal76.1907. 
6:27 pum. .. 

BMp.m 

6:26 p.m.... 


OF, 
78.0 
77.0 
76.8 


26.6 
25.0 
219 


64 

66 
66 


HfiUt 
p,h. 
a. 1 11 
a. 12 


Meft 

p. «. 
19 
6.4 
6.4 


FaeL 
1,726 
4,178 
1,726 


Melera. 
626 
1,272 
526 


^F, 
78.0 
68.8 
76.8 


26.6 
20.4 
219 


* 

64 

"si* 


8. 

Me> 


MUet 

'•ft 


MeC* 

p.s. 
19 


a. 


12 


». 


12 


6.4 



July 8, 1907. 


■ 






2:04 p.m 


84.0 


28.9 




2:60 p. m. . . . 


84.4 


29.1 




8:20 p.m 


86.6 


29.7 




8:40 p. m 


85.6 


29.7 




4K)2p.m.... 


86.8 


29.6 




4:27 p.m.... 


819 


29.4 






w. 


12 


W. 




w. 




w. 




w. 




nw. 


i6 



5.4 



6.T 



July 9, 1907. 

9:27 a. m .. 

8:40 a. m . . . 
10:10 a.m... 
10:37 a. m . . . 
11:47 a.m... 



71.6 


21.9 




nw. 


24 


ia7 


1,726 


72.4 


22.4 


.... w. 


20 


8.9 


4,028 


72.7 22.6 


— nw. 


28 


12.5 


6,662 


7S.8 ' 28.2 


.... nw. 


80 


18.4 


6,680 


71.6 


22.0 




w. 


86 


16.6 


1,725 



626 
1,228 
1,696 
2,006 



71.6 
67.1 
68.0 
60.8 
71.6 



21.9 
19.6 
17.2 
15.7 
22.0 



j • • • • 

I 



nw. 
wnw 
wnw 
wnw 



24 



85 



10.7 



15.6 



July 6, 1907,— The flight was made with one kite having a lifting surface of 160 
square feet (14.1 square meters). 

The maximum amount of wire out was 4,680 feet (1,426 meters); wire out at 
maximum altitude was 4,000 feet (1,219 meters). 

At the beginning of the flight about 1/10 stratus and strato-cumulus clouds were 
observed, gradually dlminisliing toward the end of flight. 

At the time of the flight the station was in the southern border of an area of 
low pressure central over Lake Erie, while to the south an extensive area of 
moderately high pressure prevailed over the Gulf States. 

July 8, 1907, — The flight was made with two kites having a total lifting surface 
of 224 square feet (21 square meters). 

The maximum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 10,000 feet (3,048 meters). 

From two to three-tenths cumulus clouds prevailed during the flight. 

At the time of the flight the station was midway between an extensive area of 
low pressure central over White Biver, Canada, and an extensive high central 
over northwestern G^rgia. Thunderstorms prevailed over the upper Lake 
region and northern New England, accompanied by excessive precipitation in the 
latter region. 

July 9, 1907, — ^The flight was made with one kite having a lifting surface of 68 
square feet (6.3 square meters). 

The maximum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 10,000 feet (3,048 meters). 

Clouds at beginning of flight, 2/10 strato-cumulus from the northwest, gradu- 
ally increasing to toted cloudiness. Elevation of clouds: 3,500 to 4,000 feet (1,067 
to 1,219 meters). 

At the time of the flight the station bordered on the edge of an extensive baro- 
metric depression central over Quebec. A moderate high of considerable extent 
prevailed over the South Atlantic and Gulf States. 
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KEHULTS 


OP 


KTTK 


FLIGHT& 












On Moant Weather, Ta., J^J^, 


At dilfereBt heights aboTe aea. 


Date and 
hour. 


. 

s 

Air tem^ » 
peratareL ^ 

t 


Wind.. 


S 


Wind. 




Dir. 


Yelodtj. 


Dir. 


Yeloeitj. 


Jahr 10, 

1907. 

9:55 a.m... 

10:88 a.m... 

12:00 m 


op. 
76.8 
76.7 
77.0 


24.8 

24.8 .... 
2&0 

1 


w. 
w. 
w. 


MiU» 

p.h. 

18 

10 

11 


Mefs 

p. 9. 

6.8 
4.6 
4.9 


Fe§L 
1,726 
4,096 
1.725 


Jf«ter«. 

698 

S26 


75i8 
«&8 

77.8 


24.8 

19.8 
25.0 


f 


vnw 

w. 
w. 


JTSIer 
...... 


Mtf* 

p.». 
6.8 

"4.9 



Jaly 11, 

1907. 

7:22a.m... 68.8 

7:65 a.m... 69.2 

8K)5a.m... 69.5 

8:80a.m... 70.7 

9:10 a.m. . 76.6 

10:20 a.m... 78.0 

12:06i>.m...> 79.0 

12:81 p. m. . . 79. 6 

lKX)p.m... 79.8 



2a4 
20.7 

2a8 

21.6 
24.2 
26.6 
26.1 
26.4 
26.6 



82 
88 

77 
66 
67 
68 
68 
70 



w. 
w. 
w. 

w. 

BW. 

a. 
s. 

8. 

8. 



16 


6.7 


1.726 


11 


4.9 


6,060 


10 


4.6 


5,814 


10 


4.6 


7,022 


8 


8.6 


8,928 


8 


8.6 


11,984 


10 


4.6 


10,249 


10 


4.6 


7,480 


9 


4.0 


1,725 



1.1 

1,772 
2,140 
2,720 
8,688 
8,124 
2,280 
526 



6&8 
616 
68.0 
6a5 
6a5 
87.9 
46.0 
66.3 
79.8 



20.4 
18L1 
17.2 
16.8 
10.8 
8.8 
7.8 
1Z9 
96w6 



70 



w. 
w. 

w. 

■w. 

aw. 



aw. 



15 



&7 



4.0 



July 10^ 1907. -^The flight was made with two kites having a total lifting surface 
of 142 square feet (18.1 square meters). 

The maximum amount of wire out was 4,000 feet (1,219 meters) ; wire out at 
maximum altitude was 4,000 feet (1,219 meters). 

Clouds at beginning of flight, 4/10 alto-cumulus, from the west-northwest. 
Toward the end of the flight cumulo-nimbus douds appeared over the Shenandoah 
Valley, thunder was heard, and rain soon began. 

At the time of the flight a trough of low pressure extended from New Mexico 
to the Gulf of St. Lawrence, while the Gulf States were covered by a moderate 
high. 

July 11, 1907, — The flight was made with two kites having a total lifting surface 
of 142 square feet (13.1 square meters). 

The maximum amount of wire out was 18,750 feet (5,715 meters); wire out at 
maximum altitude was 18,750 feet (5,715 meters). 

At the beginning of the flight 9/10 strato-cumulus clouds were observed but 
later diminished to 2/10 cumulus and 4/lU alto-cumulus toward end of flight. Kite 
entered cloud base at an elevation of 10,000 feet (3,048 meters). 

At the time of the flight the station was in the front portion of a trough of low 
pressure extending from Texas northeastward into the St. Lawrence Valley, with 
well-deflned areas of high pressure on either side. Thunderstorms were general 
thruout the entire portion of the United States east of the Bocky Mountains. 
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RESULTS OP "KITE FLIGHTS. 





On Mount Weftther, Vft., J^ft, 


At different heights abOTe sea. 


Dftteftnd 
hour. 


Air tern- 
perfttnre. 


. a 

9 




Wind. 


city. 


1 
itawk* Airtem- 


■ 

1 




Wind. 




Dir. 


Velo 


ueignt. 


perature. 


Dir. 


Velocity. 


Ja]7 12,1907. 
8:00 ft. m... 
8:16 ft. m... 
8:84 ft. m.. 
8:66 ft. m... 


• 

70.2 
70.2 
70.6 
70.0 
70.4 
72.0 


21.2 
21.2 
2L4 
21.1 
21.8 
22.2 


f 

86 
86 
86 
86 
88 
82 


w. 
w. 
w. 

w. 
w. 
w. 


MU(9 

p.K 
16 
18 
90 
14 
18 
18 


p.t. 
7.2 
8.0 
8.9 
6.8 
6.8 
6.8 


JFM. 

1,726 

4,176 

6,686 

6,886 

4,946 

1,726 


Meters. 

626 
1,278 
1,718 
1,981 
1,607 

026 


op 

7a2 
61.8 
68.0 
66.0 
66.8 
72.0 


21.2 
16.8 
14.4 
18.8 
14.6 
22.2 


86 

• • • • • 

• « • • • 


w. 
w. 

w. 
w. 
w. 
w. 


MiUt 
p.h. 
16 



• • ■ • ■ • 


p.$, 
7.2 


9:16 ft. m... 
9:86ft..m... 


9 


**8.*i 


July 18,1907. 
6:60 p.in.. 
7:88 p.m... 
8:06 p. m. . . 


69.0 
66.0 
68.0 


20.1 
18.9 
20.0 


• • • ■ 

• m m • 

• • • • 


se. 
se. 
se. 


9 

8 
8 


4.0 
8.6 
8.6 


1,726 
8,110 
1,726 


626 
048 
886 


09.0 
61.6 
68.0 


2ai 

16.4 
20.0 


ee. 

1 «e. 


4.a 




ae. 


8 


8.6. 



July 16, 1907. 

7:41 ft.m... 

9:68 ft. m. . 
10:07 ft. m. . . 



68.0 

7ao 

71.0 



17.2 
21.1 
21.7 



96 
79 
79 



se. 
se. 
se. 



10 
12 
18 



4.6 
6.4 

6.8 



1,726 
8,061 
1,726 



924 
626 



68.0 
66.6 
71.0 



17.2 
18.7 
21.7 



ae. 

se. 

79 ae. 




4.6- 



6.» 



JtUy 12, 1907.^The flight was made with one kite haying a lifting surface of 68 
square feet (6.3 square meters). 

The maximum amount of wire Qut was 7,000 feet (2,134 meters); wire out at 
maximum altitude was 7,000 feet (2,134 meters). 

At the banning of the flight the sky was entirely overcast with stratus clouds 
moving from the west. Showers began at 8:55 a. m., and continued intermittently 
thruout the flight. 

At the time of the flight the station was in the southern portion of a well-de^ 
veloped area of low pressure central over northern New York, accompanied by 
considerable cloudiness and rain. Heavy precipitation had occurred during the 
previous twenty-four hours in the Ohio and lower Mississippi valleys and the 
lower Lake region. An area of moderately high pressure was central over east- 
ern Kansas and another over the Florida Peninsula. 

July IS, 1907, -^The flight was made with one kite having a lifting surface of ISO- 
square feet (14.1 square meters). 

The maximum amount of wire out was 3,000 feet (914 meters); wire out at max- 
imum altitude was 2,250 feet (686 meters). 

During the flight about 6/10 alto-stratus and alto-cumulus clouds were observed 
moving from the west. 

At the time of the flight an area of low pressure was central over New Bruns- 
wick, while an extensive area of moderately high pressure, central over Ohio and 
Florida, dominated the weather south of the Great Lakes and east of the Missis- 
sippi Biver. 

July 15, 1907. — The flight was made with two kites having a total lifting sur- 
face of 142 square feet (13.1 square meters). 

The maximum amount of wire out was 4,000 feet (1,219 meters); wire out at 
maximum altitude was 2,500 feet (762 meters). 

Dense fog in the early morning. Light fog at the beginning of the flight, grad- 
ually dissipating. At 8:45 a. m. the fog had lifted and 10/10 stratus clouds were 
observed moving from the southeast. The clouds diminished toward the end of 
the flight to about 4/10 strato-cumulus, from the southeast. 

At the time of the flight the station bordered on the edge of a high pressure 
area central over eastern Maine, while a well-developed low, accompanied by- 
thunderstorms, was central over Manitoba. 
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BESULT8 OF KiTE FLIGHTS. 



D«te and 
hour. 



On Mount Weather, Va. , J ^Sjjft^ 



Air tern- i Jg 
peratnre. , . 

'2 



Wind. 



Velocity. 



July 16, 1907. 


oiJl 


oc. 


8:84 p.m...< 82.0 


27.8 


4:02 p.m.. 


82.0 


27.8 


4:16 p.m... 


82.5 


28.1 


4:80 p.m.. 


82.0 


27.8 


4:48 p. m. . . 81. 6 


27.6 



At dUftient heights above 



Height 



Air tern- 
peratuie. 



.a 



Wind. 



Velocity. 



July 17, 1907. 
10:81 a. m . . . 
10:48 a. m... 
11:01 a. m... 
11:08 a.m... 
11:09 a.m... 
11:46 a. m.. . 
12:12 p.m. 




69.6 


2a8 




w. 


16 


7.2 


1,725 


69.8 


21.0 




w. 


16 


7.2 


4,882 


70.0 


21.1 




w. 


18 


8.0 


6,829 


7a 


21.1 




w. 


18 


8.0 


5,926 


70.6 


21.4 




HW. 


18 


8.0 


5,970 


71.0 


21-7 




9W. 


20 


8.9 


5,926 


71.0 


21.7 




W. 


28 


10.8 


1,726 



1,488 
1,777 
1,806 
1,820 
1,806 
606 



w. 
w. 
w. 
w. 



28 



lO.S 



July 16 1 1907.— The flight was made with one kite having a lifting suitaoe of 
121 square feet (11.2 square meters). 

The maximum amount of wire out was 3,900 feet (1,189 meters); wire out at 
maximum altitude was 3,000 feet (914 meters). 

At the beginning of the flight the sky was partially obscured by 3/10 cumulus 
from the south and 1/10 alto-cumulus from the northwest. One-half hour later 
1/10 cumulus from the south and 4/10 alto-cumulus from the northwest were ob- 
served, but the tendency was toward clearing at the end of the flight. 

This flight occurred in the middle of the afternoon. A trough of low pressure 
extended from western Texas up the Mississippi Valley into Canada, with a sec- 
ondary depression to the north of Lake Ontario. A moderate high predominated 
the Atlantic and Gulf states from Maine to Louisiana. 

July 17, 1907. — ^The flight was made with two kites having a total lifting surface 
of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 10,900 feet (3,322 meters); wire out at 
maximum altitude was 6,500 feet (1,981 meters). 

At the beginning of the flight occasional thunder was heard and light rain was 
falling. At 11:25 a. m. rain ceased. Clouds were moving from the southwest. 

At the time of the flight high pressure prevailed generally in all distriote, except 
from the Lake region eastward, which was dominated by a low, central over the 
^t. Lawrence Valley. 
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RESULTS OP KITE FLIGHTS. 



Date and 
hour. 


On Mount Weather, Va., f .^Jft^ 


At different heights above sea. 


Airtem- 




Wind. 


1 


i Wind. 

5 1- 


1 peratare. 

1 


Dir. 


Velocity. 


« Wr. 


Velocity. 


July 18,1907. 
7:19 a.m... 
7:88 a. m . . . 


72.0 
72.7 
74.0 
77.8 
77.2 
78.5 


22.2 
22.6 
28.8 
25.1 
25.2 
2Bl8 


* 


nw. 
nw. 
nw. 
nw. 
nw. 
nw. 


Miles 
j>. A. 
15 
15 
16 
15 
14 
14 


Meft 
p. s. 
6.7 
6.7 
7.2 
6.7 
6.8 
6.8 


Ffeet. 

1,725 

8,484 

4,989 

6,216 

7,489 

1,725 


Meters. 

626 
1,047 
1,506 
1,895 
2,288 

526 


72.0 
71.1 
69.8 
62.5 
67.6 
78.6 


22.2 
21.7 
20.7 
16.9 
14.2 
26.8 


K 


uw. 

nw. 

w. 

w. 

w. 

nw. 


Miles 
p. A. 
15 


MeCs 
p. s. 

6.7 


8:00 a.m... 
9:16 a.m... 






9:48 a.m... 
10:18 a.m... 


*"*i4' 


"6.8 


July 19, 1907. 
7:»>a.m... 
8:21a.m... 
9:06 a.m... 


09.0 
72.0 
74.0 


20.6 
22.2 
28.8 


• ■ • • 

• • • • 

• ■ • • 


nw. 
nw. 
nnei 


10 
10 

8 


4.6 
4.5 
8.6 


1,725 
8,684 
1,725 


826 

1,092 

626 


69.0 
67.0 
74.0 


20.6 
19.4 
2S.8 




nw. 
ne. 
nne. 


10 
■'*'8 


4.5 



July 20, 1907. 

9:00 a.m... 

9:19 a. m... 

9:88 a.m... 
10:10 a.m... 
10:86 a.m... 
10:46 a.m... 
10:48 a.m... 
11:01 a, m... 
ll:Ka.m... 



69.0 


20.6 




w. 


18 


5.8 


1,726 


1 
1 
626 


70.0 


21.1 




w. 


18 


5.8 


4,066 


1,289 


71.0 


21.7 




nw. 


11 


4.9 


5,404 


1,647 


78.0 


22.8 




nw. 


12 


5.4 


7,889 


2,889 


75.2 


24.0 




nw. 


11 


4.9 


8,698 


2,650 


76l5 


212 




nw. 


12 


Sl4 


8,181 


2,494 


76.6 


21.2 




nw. 


12 


6.4 


8,882 


2,540 ( 


78.7 


28.2 




nw. 


12 


6.4 


6,621 


2,018 1 


75.0 


28.9 




nw. 


12 


6.4 


•1,725 


526 1 



69.0 
62.7 
6a4 
68.6 
68.7 
68.7 
51.0 
56.4 
75.0 



20.6 
17.1 
16.8 
11.9 

1^1 
12.1 

ia6 

18.6 
28.9 



w. 

wnw 
wnw 
w. 

WBW. 

WIW. 

WSW. 

W. 

UW. 



18 



12 



6.8 



6.4 



July 18, 1907. — The flight was made with three kites having a total lifting surface 
of 210 square feet (19.4 square meters). 

The maximum amount of wire out was 11,000 feet (3,353 meters); wire out at 
maximum altitude was 9,000 feet (2,743 meters). 

During the flight the sky was partly cloudy, with alto-cumulus from the west. 
Above a level of 3,000 feet (914 meters) the kites indicated a northwest wind; below 
this level a thin stratum of very weak wind. 

At the time of the flight the station was midway between a low of modeifate 
intensity, central over the St. Lawrence Valley, and an extensive area of high pres- 
sure covering the territory south of the Oreat Lakes and east of the Mississippi 
River. 

c/i% 19, 1907. — The flight was made with two kites having a total lifting surface 
of 189 square feet (17.5 square meters). 

The maximum amount of wire out was 4,000 feet (1,219 meters). 

Light fog was observed during the early morning, but disappeared shortly before 
kite flight. During the flight the lower clouds increased gradually to 8/10 stratus 
from the north. 

At the time of the flight a high of moderate intensity was central about 250 
miles (400 kilometers) north of the station. A second high dominated the weather 
of the Gulf States, while a well-defined low, accompanied by thunderstorms, pre- 
vailed over the upper Lake region. 

July to, 1907. — The flight was made with two kites having a total lifting surface 
of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 13,500 feet (4,115 meters); wire out at 
maximum altitude was 13,500 feet (4,115 meters). 

At the beginning of the flight rain was falling, but stopped soon thereafter. At 
10:25 a. m. low clouds past beneath lowermost kite at an elevation of 3,822 feet 
(1,165 meters). 

At the time of the flight the station was directly south of a well-deflned low, 
central over the St. Lawrence Valley. An extensive area of high pressure domi- 
nated the weather of the Mississippi Valley and Gulf States. 
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RESULTS OP KITE PLIGHTS. 



Date and 
hoar. 



Ja]y22,1907. 
10:86 a.m.. 
10:40 a.m... 
11:10 a.m... 
11:25 a.m... 

12:00 m 

12:22 p.m... 

2:20 p.m... 

4:20 p. m . . . 

5:27 p. m . . . 

6:50 p. m . . . 

6:07 p. m . . . 



On Mount Weather, Va., f^^j^ 



Air tem- 
perature. 



72.4 
72.4 
78.0 
78.0 
74.0 
74.8 
78.0 
78.6 
79.5 
79.8 
79.0 



22.4 
22.4 
22.8 
22.8 
2&8 
28.5 
25.6 
23.1 
26.4 
26.8 
26.1 







i 




a 




^ 




t 


Dir. 




78 8. 1 


78 


8. 


75 


H. 


76 


a. 


70 




70 




70 




70 


nw. 


78 


nw. 


75 


nw. 


75 


nw. 



Wind. 



Velocity. 



MiUi 

p.K 

14 

14 

18 

12 

10 

9 

9 

7 

I 

7 

6 



Nets 
p. s. 
6.8 
6.8 
6.8 
5.4 
4.6 
4.0 
4.0 
8.1 
8.1 
8.1 
2.7 



At diflR»rent heights above sea. 



Height. 



Feet. 

1,725 

2,260 

8,902 

6,158 

8,975 

11,066 

11,749 

18,216 

10,176 

5,942 

1,725 



Melert. 

528 

689 

1,189 

1,877 

2,786 

8,878 

8.581 

4,028 

8,102 

1,811 

526 



Air tern- 
peratare. 



72.4 
69.7 
68.9 
61.8 
58.8 
42.7 
89.0 
48.2 
50.9 
615 
79.0 



22.4 

2a 9 

20.6 

16.6 

12.1 

6.9 

8.9 

6.2 

ia6 

16.9 
26.1 



a 

B 
43 



78 
78 
75 
68 



Wind. 



Dir. 



Velocity. 



t. 
a. 
w. 
w. 



Miles Jieft 

p.h. \ p,*. 



68 

90 I wnw 

60 I nw. 

87 ; nw. 

88 ' w. 
75 nw. 6 



14 


6.3 














' 




' 


I 



2.7 



July 28, 1907. 


8:02 a.m... 


8:07 a.m... 


8:18 a.m... 


8:80 a.m... 


8:49 a.m... 


9:18 a. m . . . 


9:48 a.m... 


10:87 a.m... 


11:88 a.m... 


12:40 p.m... 


12:57 p.m... 


1:87 p. m . . . 


1:41 p. m . . . 


1:47 p.m... 


2:05 p. m . . . 


2:80 p.m... 


2:42 p.m... 


2:61 p. m . . . 


8:19 p.m... 



72.5 


22.5 


78 


78.0 


22.8 


78 


78.0 


22.8 


78 


73.0 


22.8 


76 


78.0 


22.8 


78 


74.0 


23.8 


74 


74.0 


28.8 


72 


75.5 


24.0 


70 


77.0 


25.0 


64 


78.6 


25.9 


60 


79.0 


26.1 


60 


79.0 


26.1 


60 


79.0 


26.1 


60 


79.0 


26.1 


60 


78.0 


25.6 


60 


77.5 


25.8 


62 


77.0 


26.0 


63 


77.0 


26.0 


60 


77.5 


25.8 


65 









nw. 
nw, 
nw. 
nw. 
nw. 
nw, 
nw. 
nw. 
nw. 
uw. 
nw. 
nw. 
uw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



18 
20 
22 
25 
23 
21 
21 
22 
18 
15 
16 
18 
18 
17 
17 
16 
14 
18 
14 



&0 
8.9 
9.8 
11.2 
10.3 
9.4 
9.4 
9.8 
8.0 
6.7 
7.2 
8.0 
8.0 
7.6 
7.6 
7.2 
6.8 
6.8 
6.3 



1,725 
3,225 
4,012 
4,972 
7,481 
8,690 
10,252 
13,125 
12,481 
9,614 
8,911 
9,312 
8,951 
8,282 
9,210 
7,755 
7,689 
6,699 
1,725 



526 
988 
1,223 
1,615 
2,280 
2,649 
3,125 
4,000 
8,804 
2,930 
2,716 
2,838 
2,728 
2,524 
2,807 
2,364 
2,344 
2,011 
526 



72.5 
66.0 


22.5 
18.9 
17.0 
15.6 
14.4 
117 
10.8 
4.0 
5.6 
11.2 
12.8 
11.8 
12.2 
10.0 
10.8 

ia7 

10.7 
11.2 
25.8 


78 
86 

78 
76 
85 
28 

"»' 
88 
88 
95 
65 


nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
wnw. 


18 


8.0 


63.6 






60.1 






68.0 






64.8 






61.4 






39.2 
42.1 


w. 

w. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

uw. 

nw. 






52.2 






65.1 






53.2 






63.9 






50.0 






50.6 






51.2 






61.2 






52.2 






77.5 


14 


6.8 



July £i, 1907. — The flight was made with three kites having a total lifting sar- 
faoe of 210 square feet (19.4 square meters). 

The maximum altitude was reached with 19,550 feet (5,959 meters) of wire out; 
this was the maximum of wire used in the flight. 

At the beginning of the flight the weather was partly cloudy, but cleared during 
the afternoon. 

The flight was made in the southeast quadrant of a low central over Lake 
Huron and northwest of a minor low central over North Carolina. 

July 23, 1907. -^The flight was made with three kites having a total lifting sur- 
face of 210 square feet (19.4 square meters). 

The maximum amount of wire out was 28,000 feet (8,534 meters); wire out at 
maximum altitude was 22,000 feet (6,706 meters). 

The weather during the flight was generally clear. Light haze observed during 
the day. 

At the time of the flight the station was in the southwest quadrant of an area of 
low pressure central over Boston, Mass. An extensive high occupied the whole 
Mississippi Valley from the Gulf of Mexico to the Great Lakes. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Mount WMther, Va., j^|^ 



Air tem- 
perature. 



a 



Wind. 



2 1 Dir. I Yelodtj. 



At different heights above sea. 



Height 



Air tem- 
peratura 



a 

43 



Wind. 



Dir. 



Velocity. 



JolT 24.1907. 

7:25 a. m . . . 

7:42 a. m . . . 

8:01 a. m . . . 

8:88 a. m . . . 
10:11 a.m... 
11:15 a.m... 
12:15 p.m.. . 
12:61p.m... 

1:23 p.m... 



OF. 
70.8 
70.6 
72L0 
71.0 
74.0 
78.7 
78:5 
79.5 
79.7 



21.8 
21.5 
22.2 
21.7 
28.8 
24.8 
25.8 
26.4 
26.5 







MiU» 


f 




p. A. 


78 


wnw. 


11 


79 wnw. 


10 


78 


wnw. 


10 


79 


wnw. 


12 


70 


wnw. 


12 


67 


wnw. 


18 


52 


wnw. 


18 


58 wnw. 


10 


50 


w. 


" 



Mve* 

p. t. 

4.9 
4.5 
4.5 
5.4 
5.4 
5,8 
5.8 
4.5 
8.6 



Fui. 

1,725 
2,508 
8,791 
4,720 
5,886 
8,067 
8,106 
7,942 
1,726 



Meteri. 

526 

768 

1,165 

1,489 

1,626 

2,459 

2,470 

2,421 

626 



°F. 
70.8 
88.7 
63.9 
59.2 
69.0 
61.7 
50.2 
52.8 
79.7 



21.8 
20.4 
17.7 
15.1 
15.0 
10.9 
10.1 
11.6 
26.5 



78 
78 
74 
78 
80 
45 
46 
46 
50 



Milet 
p. h, 

wnw., 11 

wnw.' 

wnw.l 

wnw.' 

nw. I 

nw. ! 

nw. I 

nw. I 

w. I 8 



p. ». 

4.9 



8.6 



JulT 26,1907. 

7:29 a.m... 

7:37 a. m . . . 

7:50 a.m... 

8:20 a.m... 

9:26 a. m . . . 
10:80 a.m... 
11:22 a.m... 
11:82 a.m... 

2d flight 
11:53 a.m.. . 
12:16 p.m... 

1:09 p.m... 

2:02 p.m... 

2:40 p. m . . . 



71.8 


71.8 


71.8 


72.5 


74.0 


76.7 


78.0 


78.6 


78.6 


79.6 


81.0 


80.8 


88.6 



22.1 
22.1 
21.8 
22.5 
26.8 
24.8 
26.6 
26.8 

25.9 
26.4 
27.2 
26.8 
28.6 



80 
80 
82 
80 
78 
76 
69 
71 

70 
66 
61 
67 
68 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
uw. 
sw. 



18 
18 
19 
21 
19 
18 
16 
18 

18 

18 

12 

6 

4 



8.0 
8.0 
8.6 
9.4 
8.6 
8.0 
6.7 
5.8 

6.8 
6.8 
5.4 
2.7 
1.8 



1,726 
4,180 
6,872 
7,975 
7,568 
8,265 
4,644 
1,725 

1,726 
4,120 
6,668 
6,194 
1,726 



526 
1,274 
1,687 
2,431 
2,807 
2,619 
1,416 

626 

626 
1,266 
2,082 
1,888 

626 



71.8 
64.8 
66.1 
57.6 
60.2 
63.9 
65.8 
78.6 

78.6 
67.8 
59.5 
61.0 
88.5 



22.1 
17.9 
18.9 
14.2 
16.7 
12.2 
18.5 
25.8 

26.9 
19.9 
16.8 
16.1 
28.6 



80 



71 
70 



68 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 

wnw 

wnw 

W8W 

sw. 



18 



13 
18 



8.0 



6.8 
6.8 



1.8 



Jii|y 24^ 1907. — The flight was made with three kites having a total lilting sur- 
face of 257 square feet (23.8 square meters). 

The maximum altitude was reached when the greatest amount of wire was out, 
the amount being 12,000 feet (3,658 meters). 

At the beginning of the flight about 2/10 strato-cumulus clouds from west- 
northwest were observed, slowly diminishing. At an altitude of 5,468 feet (1,667 
meters) the uppermost kite was in the base of cumulus clouds, about 2/10 being 
observed. 

At the time of the flight the station was midway between an area of low pressure 
central over eastern Massachusetts and a high central over northern Alabama. A 
second low was central over northern Michigan and approaching, with numerous 
thunderstorms in its southern and western portions. 

JuJIy 26 y idO/.— Th^ flrst flight was made with four kites having a total lifting 
surface of 278 square feet (25.7 square meters). 

The maximum amount of wire out was 20,000 feet (6,096 meters); wire out at 
maximum altitude was 19,000 feet (5,791 meters). 

The second flight was made with one kite having a lifting surface of 150 square 
feet (14.1 square meters). 

The maximum amount of wire out was 8,000 feet (2,438 meters); wire out at 
maximum altitude was 7,000 feet (2,134 meters). 

The weather was clear during both flights. 

At the time of the flights the station was to the southwest of a low central over 
the lower St. Lawrence Valley, and near the center of a high reaching from the 
upper Great Lakes to Florida. A thunderstorm occurred at the station between 
3:30 and 4:30 p. m. 

BMWO 3 
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BESULTS OF KITE FLIGHTS. 



On Mount Weather, Va., J^jg^^, 



Date and 
hour. 



Air tem- 
perature. 




Wind. 



Velocity. 



July 26,1907. 

7:12 a. m 

7:18 a. m 

7:26 a. m 

7:41 a. m 

7:S8 a. m . . . . 

8:14 a. m 

8:89 a.m.... 
8:61 a.m.... 

9:07 a. m 

9:11 a. in 

2d flight. 
6:46 p. m. . . . 
6:00 p. ni. .. 

6:17 p. m 

6:89 p. m 

7:09 p. m 











MUes 


Oj!. 


oa 


f 




p. h. 


70.8 


21.8 


80 


nw. 


25 


7a 8 


21.8 


80 


nw. 


24 


71.0 


21.7 


77 


nw. 


28 


7a 8 


21.8 


80 


nw. 


22 


70.8 


21.8 


80 


nw. 


20 


70.4 


21.8 


79 


nw. 


22 


69.5 


20.8 


88 


nw. 


18 


7a 


21.1 


88 


nw. 


20 


7a 


21.1 


90 


nw. 


23 


69.0 


20.6 


90 


nw. 


28 


74.1 


28.4 


74 


nw. 


21 


715 


28.6 


74 


nw. 


21 


78.6 


28.1 


70 


nw. 


80 


72.6 


22.5 


76 


nw. 


27 


71.2 


21.8 


77 


nw. 


29 



Mefs 

p. 9. 

11.2 

ia7 
las 

9.8 
8.9 
9.8 
8.0 
8.9 

ia8 
las 

9.4 

9.4 

18.4 

12.1 

18.0 



At different heighta above 



Height 



Air tem- 
perature. 



FeeL 


Afeten. 


<>F. 


1,725 


826 


7a 8 


8,799 


1,158 


68.4 


8,981 


1,218 


70.0 


5,866 


1,788 


66.1 


6,025 


1,886 


64.2 


8,008 


2,441 


58.0 


11,884 


8,455 


44.8 


12,405 


8,781 


40.2 


18,544 


4,128 


86.7 


14,141 


4,810 


84.4 


1,725 


526 


74.1 


4,885 


1,489 


60.8 


6,481 


1,975 


56.5 


4,212 


1,284 


68.5 


1,726 


526 


71.2 



21.8 

20.2 

21.1 

18.4 

17.9 

14.4 

7.1 

4.5 

2.7 

1.4 

28.4 
16.7 
18.6 
17.5 
21.8 



a 

M 

mm 



Wind. 



Dir. 



Velocity. 



80 



74 
86 
70 
84 
77 



nw. 

nw. 

wnw 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

nw. 
nw. 
nw. 
nw. 

nw. 



MiUt 
p. h, 
25 



Meft 

p,9. 

11.2 



21 



29 



9.4 



18.0 



July 27, 1907. 

7:23 a. m... 

7:29 a.m... 

7:45 a.m... 

7:54 a. m . . . 

7:59 a.m... 

8:06 a. m . . . 

8:18 a.m.. . 

8:40 a.m.. . 

8:45 a.m... 

9:47 a. m . . . 
11:10 a.m.. . 
11:40 a.m... 
11:50 a. m. . . 
11:58 a.m... 
12:06 p. m . . . 




1,725 
4,080 
6,970 
6,820 
6,525 
6,688 
8,895 
9,287 
9,690 
12,241 
7,070 
4,654 
4,291 
8,768 
1,725 



562 
1,244 
1,820 
1,926 
1,989 
2,028 
2,550 
2,816 
2,954 
8,781 
2,156 
1,419 
1,806 
1,148 

626 



66. 7 18. 2 I 71 nw. 

52.4 11.3 nnw 

56.9 18.8 I , nnw 

56.0 I 13.8 ! ' nnw 

5a 18. 8 nw. 

66.0 18.8 nw. 

51.5 I 10.8 I nw. 

49.9 9.9 ' nw. 

49.9 9.8 wnw 

88.0 8.8 : wnw 

54.6 12.6 nnw 

59.8 16.4 nnw 

61.6 ia4 ... . nnw 

57.1 18.9 ■ nnw 

6a 7 ia8 60 nw. 



22 



9.8 



24 I la? 



July B6, 1907.— The first flight was made with three kites having a total lifting 
surface of 204 square feet (18.9 square meters). 

The maximum amount of wire out was 22,500 feet (6,860 meters); wire out at 
maximum altitude was 22,500 feet (6,858 meters). 

Cloudy during the flight, with rain before end of flight. 

The second flight was made with one kite having a lifting surface of 74 square 
feet (6.8 square meters). 

The maximum altitude was reached when the maximum amount of wire, 7,600 
jTeet (2,286 meters), was out. 

Cloudiness prevailed during the flight. 

At the time of the flights the station was in the south-southwest portion of a 
marked low central over Montreal, and embracing the whole northeasik quarter of 
the United States. It was accompanied by a large number of thunderstorms. 

JtUy S7^ 1907, — The flight was made with two kites having a total Ufting surface 
of 142 square feet (13.1 square meters). 

The maximum altitude was reached when the maximum amount of wire, 18,500 
feet (5,639 meters), was out. 

Clear weather prevailed thruout the flight. 

At the time of the flight the station was directly in front of a high central over 
Illinois and Lake Michigan. A secondary low was central over Cape Hatteras, 
while a very marked depression was central over the St. Lawrence Valley. 
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RESULTS OF KITE FLIGHTS. 





On Mount Weather, Va., J^ft, 


At different heights above sea. 


Date and 
hour. 


Air tem- 
perature. 


a 
t 


Wind. 


Height 


Air tem- 
perature. 


• 

a 



.a 
& 


Wind. 




Dir. 


Velocity. 


Dir. 


Velocity. 


Julv29,1907. 
8:16 pb m . . . 
3:81 D.m.. . 


67.3 

AA.0 


19.6 
20.0 
2a 4 
20.0 
20.8 


Ik 


nw. 
nw. 
uw. 
nw. 
nw. 


MilM 
p.h, 
18 
11 
18 
14 
10 


Meet 

p.t. 
6.8 
4.9 
6.8 
6.8 
4.6 


1,726 
8,680 
6,486 
6,726 
1,726 


Meters. 

626 
1,091 
1,672 
2,060 

626 


°F. 
67.8 
68.7 
69.6 
66.8 
69.6 


19.6 
17.6 
16.8 
119 
20.8 


f 


nw. 

nnw. 

nw. 

nw. 

nw. 


Miles 
p.h. 
18 


Mefs 
p.s. 
6.8 


8:48p.m... 6^-7 






4:14 p.m... 
6:06 p.m... 


68.0 
69.6 






10 


16 


July 80, 1907.! 
8:69 a.m... 69.0 
9:28 a.m... 70.0 
9:61 a. m. . . 1 710 


1 1 

20.6 80 
21. 1 81 

21.7 : 7fl 


nw. 
nw. 
nw. 
nw. 


17 
17 
16 
16 


7.6 
7.6 
6.7 
6.7 


1,726 
4,714 
6,296 
1,726 


626 
1,487 
1,920 

626 


69.0 
61.1 
54.4 
78.2 


20.6 
16.2 
12.4 
22.9 




nw. 
nw. 
wnw 
nw. 


17 

• • • • 


7.6 


10:80 a.m... 


78.2 


22.9 


78 


16 


6.7 


July81,1907. 
7:25 a. m... 
7:88 a.m... 
9:80 a. m. . . 


62.2 
63.0 
67.6 
69.0 


16.8 
17.2 
19.7 


79 
76 
66 


nw.. 

uw. 

nw. 


11 

11 

8 


4.9 
4.9 
3.6 
8.6 


1,726 
8,606 
4,981 
1,726 


626 62.2 
1,100 6a2 
1,618 1 54.8 


16.8 
16.7 
12.7 
20.6 


79 



■ ■ • • 

66 


nw. 
nw. 
nnw 
nw. 


11 


4.9 


9:56 a.m... 


20.6 


66 


nw. 


8 


626 


69.0 


8 


8.6 



J%dy 29, 1907.— Th^ flight was made with one kite having a lifting surface of 
121 square feet (11.2 square meters). 

The maximum altitude was reached when the maximum amount of wire, 7,600 
feet (2,286 meters), was out. 

Dense fog began at 8:50 a. m. and lifted at 3 p. m. Clouds passed under the 
kite at elevations of 2,500 and 6,000 feet (762 and 1,829 meters). 

At the time of the flight the whole country east of the Mississippi Biver, except- 
ing Florida, was dominated by an extensive area of low pressure, central north of 
the lower Lake region. This well-deflned low was accompanied by two minor 
centers, one over the station and the other over western Tennessee. Bains were 
general in the South Atlantic and Gulf States. 

Jidy SO, 1907. — The flight was made with one kite having a lifting surface of 
121 square feet (11.2 square meters). 

The maximum amount of wire out was 7,500 feet (2,286 meters); wire out at 
maximum altitude was 7,250 feet (2,210 meters). 

The sky was very nearly clear at 7:30 a. m. At an altitude of 6,300 feet (1,920 
meters) low clouds were observed some distance below the kite. At an altitude 
of 3,420 feet (1,042 meters) the kite was in thin clouds. 

At the time of the flight the station was midway between an extensive area of 
high pressure, central over eastern Kansas, and an area of low pressure, central 
over the northern portion of the New Englcmd States. Fair weather, with moder- 
ate temperature, prevailed at the station. 

July SI, 1907. — The flight was made with three kites having a total lifting sur- 
face of 210 square feet (19.4 square meters). 

The maximum amount of wire out was 8,000 feet (2,438 meters); wire out at 
maximum altitude was 7,000 feet (2,134 meters). 

Clear weather prevailed thruout the flight. 

At the time of the flight the entire portion of the United States west of the 
Mississippi Biver, except Arizona and southern California, was dominated by an 
area of high pressure central over Montana and Wyoming. An area of low pres- 
sure, accompanied by rain, was moving off to the northeastward over the New 
England States. Fair weather prevailed over the territory surrounding the 
station. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, Vt., J^J^, 



I 



Air tem- 
perature. 



S 



■ 



Wind. 



Dlr. 



Velocity. 



At different heights abere sea. 



Height. 



Air tem- 
perature. 



a 

9 



Wind. 



Dir. 



Velocity. 



Aug. 1, 1907. 

9:88 a.m... 

10:01 a.m... 

10:43 a.m... 











MiU» 


o^. 


OC 


f 




p. K 


69.0 


20.6 


81 


w. 


9 


69.2 


2a 7 


79 


nw. 


12 


71.5 


21.9 


79 


nw. 


6 



MtPM 

p. », 

40 
6.4 
2.7 



Feet, 


MeterM 


°i?. 


1,726 


526 


69.0 


8,860 


1,024 


64.9 


1,725 


526 


71.6 



20.6 
18.8 
21.9 



81 



79 



I 



w. 
nw. 

nw. 



MiUa 

p. k. 

9 



6 



Mett 
p. «. 
4.0 



2.7 



Aug. 

7:18 

7:80 

7:46 

8:09 

8:45 

9:68 

10:21 

10:46 

11:00 

11:11 



2, 1907. 
a. m.. 
a. m. . . 
a. m. . . 
a. m. . . 
a. m.. . 
a. m. . . 
a. m. . . 
a. m.. . 
a.m.. . 
a.m. . . 



67.0 
68.0 
69.0 
70.6 
70.4 
78.7 
75.0 
76.0 
75.6 
76.0 



19.4 


w. 


2a 


....! W. 


20.6 


w. 


21.4 


w. 


21.8 


nw. 


23.2 


nw. 


28.9 


a > a a 1 W» 


28.9 


W. 


24.2 


w. 


24.4 


W. i 



16 
16 
18 
20 
23 
19 
17 
18 
12 
12 



7.2 
7.2 
8.0 
8.9 

las 

8.5 
7.6 
5.8 
5.4 
5.4 



1,726 
8,629 
5,035 
7,072 
9,157 
12,279 
9,965 
7,197 
6,044 
1,725 



626 
1,106 
1,6.% 
2,156 
2,791 
8,742 
3,087 
2,194 
1,537 

626 



1 

67.0 


64.6 


61.4 


58.0 


45.4 


84.1 


41.8 


58.0 


61.6 


76.0 



19.4 

18.0 

16.8 

11.6 

7.4 

1.1 

5.4 

11.6 

16.4 

24.4 



16 



7.2 



waw. 
sw. 

8W. 
W8W. 



I 



12 



5.4 



Aug. 8, 1907. 
10:15 a.m... 
10:82 a.m.. 
11:80 a.m... 
12:06 p. m . . . 
12:40 p.m. 



66.0 


18.9 


1 
1 

59 nw. 


18 


5.8 


1,720 


68.0 


20. 1 59 ; nw. 


14 


6.8 


8,119 


68.0 


20.0 


55 nw. 


11 


4.9 


5,686 


7a 


21.1 


55 ' nw. 


10 


4.5 


7,785 


71.0 


21.7 


64 1 nw. 

1 


7 


ai 


1,725 



626 

951 

1,718 

2,358 

526 



66.0 
68.2 
54.2 
48.8 
71.0 



18.9 
17.8 
21.8 
9.8 
21.7 



64 



nw. 

wnw 

w. 

saw 

nw. 



18 I 6.8 



7 I 8.1 



August 1, 1907. — Tiie flight was made with one kite having a lifting surface of 
121 square feet (11.2 square meters). 

The maximum amount of wire out was 3,400 feet (1,036 meters); wire out at 
maximum altitude was 2,500 feet (762 meters). 

From 8 to 9/10 alto-cumulus and strato-oumulus clouds, moving from the west» 
were observed during the flight. 

At the time of the flight an area of moderately low pressure was central over 
the station; a depression of greater intensity prevailed over the upger Great 
Lakes. Scattered thunderstorms occurred in the regions that were influenced by 
the depressions. An area of high pressure was central over Canada, just north 
of Montana. 

August 2f 1907.— The flight was made with three kites having a total lifting 
surface of 210 square feet (19.4 square meters). 

The maximum amount of wire out was 18,500 feet (5,639 meters); wire out at 
maximum altitude was 18,500 feet (5,639 meters). 

At the time of the flight the sky was partly covered by strato-oumulus and 
alto-cumulus clouds; about 5/10 at the beginning and gradually diminishing to 
about 1/10 at the close of the flight. 

An area of low pressure was central north of Lake Ontario on the morning of the 
flight. This was followed by a high, central over the Bocky Mountain Plateau. 

August Sy 1907. — The flight was made with two kites having a total lifting sur- 
face of 189 square feet (17.5 square meters). 

The maximum amount of wire out was 7,500 feet (2,286 meters); wire out at 
maximum altitude was 7,500 feet (2,286 meters). 

Upper clouds were observed during the entire flight; the average amount be- 
ing 5/10. 

At the time of the flight an area of low pressure was passing up the St. Law- 
rence Valley, while a secondary low was located just south of the station over 
eastern Virginia and North Carolina. An area of high pressure prevailed over the 
middle Mississippi and lower Missouri valleys. 
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RESULTS OP KITE FLIGHTS. 





On Mount Weather, Va., J^J^, 


At different heights abore sea. 


Date and 
hoar. 


Air tem- 
perature. 


i ' 

s 

. 1 

5, 


Dlr. 


Wind. 


Height. 


Air tern- 
perature. 


• 

S 

o 

A 

m 

& 


Dlr. 


Wind. 




Velocity 


Velocity. 


AaK.6, 1907. 
10:20 a.m... 
10:88 a. m. . . 


OF. 

64.4 

64.5 
65.0 
66.1 
66.6 
65.7 


OG 
18.0 
18.1 
18.8 
18.4 
18.7 
18.7 


f 


se. 
se. 

a. 

8. 

sse 

886 


Miles 
p. h. 
16 
11 
12 
18 
15 
16 


Mef* 
p. *. 

7.2 
4.9 
6.4 
6.8 
6.7 
7.2 


Ftet. 

1,726 

8,771 

5,469 

6,450 

2,988 

1.726 


3feUra. °F. 

626 64.4 
1,149 60.4 
1,667 5&4 
1,966 ; 49.4 

911 fiS.8 


18.0 
15.8 
11.9 
9.7 
17.7 
18.7 


* 


86. 
88W 
8W. 
•W. 

sew 

886 


MilM 

p. h. 
16 


Mei*t 
p. *. 
7.2 


10:65 a.m... 


• 




llK)5a.m... 






11:40 a.m... 






11:58 a.m... 


526 


66.7 

1 


16 


7.2 



Attg.6, 1907. 
8:82 p.m... 
8:42 p. m . . . 
4:06 p.m. 
4:46 p. m . . . 
6:18 p.m... 



81.6 

sao 

80.0 
79.6 
78.8 



27.6 
26.7 
26.7 
26.4 
26.0 



nw. 
nw. 
nw. 
nw. 
nw. 



11 
12 
18 
18 
18 



4.9 


1,726 


626 


81.6 


6.4 


8,906 , 1,190 


7a 2 


6.8 


4,949 ' 1,508 


64.8 


6.8 


6,685 ' 2,a38 


66.1 


6.8 


1,725 


526 


78.8 



27.6 ;. 
21.2 . 
18.2 |. 
18L4 >. 
26.0 ! 



nw. 
nw. 


11 


4.9 


nw. 

wnw 
nw. 


"ii 


"*6.*8 



Auff.7. 1907. 
7:80 a.m... 
7:40 a.m.. . 


1 

68.7 
69.0 

7a 8 

71.8 
74.0 
74.6 
75.0 


ao.4 

20.6 
21.8 
21.8 
28.8 
28w6 
28.9 




nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 


11 
11 
11 
11 
12 
14 
14 


4.9 
4.9 
4.9 
4.9 
6.4 
6.8 
6.8 


1,725 
2,890 
4,287 
4,685 
6,726 
5,815 
1,725 


626 

881 


68.7 
69.0 


20.4 
2a 6 
•17.8 
18.8 
14.8 
19.1 
28.9 


• • • ■ • 

• • • • • 

• • ■ ■ • 

• • • • • 

• ■ • • ■ 

• ■ « ■ 


nw. 

nnw 

nnw 

n. 

n. 

n. 

nw. 


11 


4.9 


7.68 a.m... 


1,807 
1,428 


64.0 
64.0 






8:48 a. m . . . 






10:10 a.m.. . 


2,050 68.6 
1,772 66.4 






10:15 a.m.. . 






10:40 a.m... 


626 


76.0 


14 


6.8 



Aiiffuat 6, 1907, ^The flight was made with two kites having a total lifting sur- 
face of 195 square feet (18.0 square meters). 

The maximum amount of wire out was 7,500 feet (2,286); wire out at maximum 
altitude was 7,500 feet (2,286 meters). 

The sky was obscured by alto-stratus clouds during the entire flight. 

At the time of the flight the station was near the center of an area of high pres- 
sure covering the Atlantic coast. A barometric depression of considerable extent 
was central over the western portion of the upper Lake region. 

August 6, 1907, —The flight was made with two kites having a total lifting sur- 
face of 189 square feet (17.5 square meters). 

The maximum amount of wire out was 7,500 feet (2,286 meters); wire out at 
maximum altitude was 6,760 feet (2,057 meters). 

About 1/10 strato-cumulus clouds from the north-northwest were observed at 
the beginning of the flight, but they gradually disappeared before the dose. 

At the time of the flight an area of low pressure, central over Minnesota, 
covered the upper Mississippi Valley and the upper Lake region. Cloudy weather 
with occasional showers prevailed over a greater part of the Atlantic coast. A 
high of moderate intensity was central over the eastern coast of Florida. 

August 7, 1907, — The flight was made with three kites having a total lifting sur- 
face of 263 square feet (24.3 square meters). 

The maximum amount of wire out was 9,000 feet (2,743 meters); wire out at 
maximum altitude was 6,750 feet (2,057 meters^. 

The sky was partly covered by alto-stratus clouds, moving from the northwest, 
and gradually increasing in amount thruout the flight. 

At the time of the flight moderately high pressure covered the entire United 
States, with a maximum over the southeastern part. Heavy rain had occurred 
during the previous twenty-four hours in the middle Mississippi Valley and along 
the south Atlantic coast. An area of low pressure was central over Canada, north 
of Lake Ontario. 
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RESULTS OF KITE FLIGHTS. 



On Mount Weather, Va., J^ft, 



Dftteand 
hour. 



Air tern- | ^ 
peratnre. i ^ 



Wind. 



Dir. 



Velocity. 



Aug. 8, 1907. 

7:18 a.m... 

7:81 a. m . . . 

7:42 a. m . . . 

9K>1 a. m . . . 

9:16 a.m... 
adfllght. 

9:21 a. m . . . 
10:16 a.m... 
10:24 a.m... 











MtUt 


OR 


«>G 


* 




p. h. 


68.0 


20.0 


■ • * • 


nw. 


19 


67.6 


19.7 


■ ■ • • 


nw. 


19 


68.0 


20.0 


• • • • 


nw. 


20 


71.6 


21.9 


■ ■ « • 


nw. 


16 


72.8 


22.4 


• • • ■ 


nw. 


15 


72.0 


22.2 


• ■ A • 


nw. 


16 


76.0 


28.9 


• ■ • • 


nw. 


14 


76.0 


28.9 


• • • 


nw. 


18 



Afefs 

p. 9. 

8.6 
8.6 
8.9 
6.7 
6.7 

6.7 
6.8 
6.8 



At difl^i«nt helghU above sea. 



Height 



Air tem- 
perature. 



a 

t 



Wind. 



Dir. 



Velocity. 



1,726 
8,867 
8,968 
4,848 
1,725 

1,726 
2,926 
1,726 



Metert. 



1,021 
1,206 
1,476 



626 
892 
626 



72.0 
7610 
75.0 



op. 


OG 


68.0 


2ao 


67.2 


19.6 


69.4 


iO.8 


64.7 


18.2 


72.8 


22.4 



22.2 
28.9 
28.9 



nw. 

nnw 

nw. 

nw. 

nw. 

nw. 
nnw 

nw. 



MiIe»\M%e9 
p. h. p.s. 




Aug. 

7:29 

7:62 

9:64 

10:41 

10:63 

11:80 

11:84 

11:48 



9, 1907. 
a.m.. 
a. m . . 
a.m.. 
a. ro.. 
a.m.. 
a.m.. 
a. ni . . 
a.m.. 



69.2 


20.7 


• • • ■ 


69. 20. 6 


• • • ■ 


67.6 


19.7 ... 1 


66.0 


IB. 9 .... I 


66.0 


18.9 .... 


66.4 


19.1 .... 


66.4 


19.1 


• • • ■ 


66.4 19.1 

1 


• • ■ • 



se. 
se. 

80. 

se. 

se. 

e. 

se. 

e. 



9 

9 

9 
18 
12 
12 
12 
17 i 



4.0 
4.0 
4.0 
6.8 
6.4 
6.4 
6.4 
7.6 



1,726 
2,980 
8,771 
6,784 
7,508 
4,208 
8,011 
1,725 



526 

908 

1,149 

2,068 

2,816 

1,288 

918 

526 



69.2 
65.0 
62.5 
51.6 
61.8 
72.1 
66.4 
66.4 



20.7 
18.4 
17.0 
10.9 

ia7 

22.8 
19.1 
19.1 



« * ■ 


se. 


9 


4.0 




je. 








se. 

88W 

8. 

sse 








se. 








e. 


17 


7.6 



Auffust 8, 1907,— ThQ first flight was made with four kites having a total lifting 
surface of 278 square feet (26.7 square meters). 

The maximum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 5,000 feet (1,624 meters). 

A few strato-cumulus clouds from the northwest, gradually increasing, were 
observed during the flight. 

The second flight was made with two kites having a total lifting surface of 196 
square feet (18.0 square meters). 

The maximum amount of wire out was 4,000 feet (1,219 meters); wire out at 
maximum altitude was 2,600 feet (762 meters). 

The strato-cumulus clouds observed at the time of the former flight were still 
increasing, about 3/10 being visible, moving from the northwest. 

At the time of the flights the station was at the southern part of a dividing line 
between an area of high pressure, central over Lake Michigan, and an area of low 
pressure, central over southern Maine. Another area of low pressure was central 
over eastern Nebraska and a moderate high centered over Ck)lorado. 

August 9, 1907.— The flight was made with three kites having a total lifting sur- 
face of 267 square feet (23.8 square meters). 

The maximum amount of wire out was 8,600 feet (2,691 meters); wire out at 
maximum altitude was 8,600 feet (2,691 meters). 

Flight started in light rain, with thunderstorm in valley to the southeast and 
low fog in valley to the northwest. Bain ended at 8:04 a. m. and the sky was en- 
tirely overcast with low clouds, Dense fog with frequent sprinkles of rain pre- 
vailed from 9:63 to 11:37 a. m. Fog then became Ught and continued so until end 
of flight. Occasional thunder was heard during the entire flight. 

At the time of the flight the station was to the north of a center of relatively 
low pressure over North Carolina, and a moderate high was moving over the 
New England States. An extensive area of low pressure of considerable intensity 
was central over the Dakotas. 
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RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, Va., J^^^ 



Air tem- 
perature. 




At different heights above sea. 



Height 



Air tem- 
perature. 



a 

d 
t 



Wind. 



I 



Dir. Velocity 



Aug. 10, 1907 

8:11 a.m... 

8:28 a.m... 

8:54 a.m... 

9:10 a. m. . . 

9:47 a.m... 
10:88 a.m... 
11:20 a.m... 



64.0 
64.4 
68.6 
64.6 
65.5 
65.0 
64.4 









MUci 


OG 


a >. A. 


17.8 


— e. 


8 


17.8 


ene 


8 


17.5 


ene 


8 


18.1 


— 1 ene. 


8 


18.6 


.... ne. ' 8 ' 


18.8 




ne. , 8 ! 


18.0 




ene 


9 



JiUft 
p. *. 

8.6 
8.6 
8.6 
&6 
8.6 
8.6 
4.0 



1,725 
8,844 
5,861 
6,159 
7,175 
8,460 
1,725 



Metert. 


op. 


°a 


526 


64.0 


17.8 


1,172 


56.8 


18.8 


1,684 


S2.7 


11.5 


1,877 


50.9 


10.5 


2,187 


47.7 


8.7 


2,579 


48.2 


9.0 


526 


64.4 


18.0 



e. 

e. 

e. 

e. 

e. 

ene 

ene 



MiUa 
p. h. 
8 



p. 8. 

8.6 



9 



4.0 



Aug. 12,1907 
2:&p.m... 
8:08 p. m. . . 
8:68 p.m.. . 
4:87 p. m. . . 
5:14 p.m.. . 



79.5 
79.4 
79.6 
79.7 
79.0 



26.4 
26.8 
26.4 
26.5 
26.1 



s. 
a. 

8. 

a. 

8. 



10 
8 

11 
8 

7 



4.5 
8.6 
4.9 
8.6 
8.1 



1,726 
2,700 
8,657 
^684 
1,725 



823 
1,115 
1,717 

526 



79.5 
74.1 
68.2 
64.2 
79.0 



26.4 
28.4 
20.1 
17.9 
26.1 



8. 

8. 

8W. 

V8W 

8. 



10 



4.5 



8.1 



August 10, i^7.— The flight was made with two kites having a total lifting sur- 
face of 189 square feet (17.5 square meters). 

The maximum amount of wire out was 16,000 feet (4,572 meters); wire out at 
maximum altitude was 12,500 feet (3,810 meters). 

Light fog prevailed during the early part of the flight until 9:00 a. m. The 
cloudiness which was 1/10 at 9:00 a. m., increased steadily. Light rain occurred 
toward the end of flight. 

At the time of the flight an area of low pressure was central over the Southeast- 
em States, while high pressure prevailed over the Great Lakes. 

Aaff%ui 12, id(77.— The flight was made with three kites having a total lifting 
surface of 293 square feet (27.2 square meters). 

The maximum amount of wire out was 8,000 feet (2,438 meters). 

The sky was about 1/10 covered with cumulus clouds during the flight. 

At the time of the flight the weather over the whole eastern half of the United 
States was dominated by low pressure, with centers over Arkansas and Ontario. 
Moderately high pressure prevailed over the west, with centers over Nebraska 
and Washington. 
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RESULTS OF KITE FLIGHTS. 



On Mount Weather, Va., l^.^'j^ 



Date and 
hour. 



Air tem- 
perature. 



' a 

I 
' mi 

I M 



Wind. 



Dir. 



Velocity. 



At different heights above sea. 



Height 



Air tem- 
perature. 



S 

s 



Wind. 



Dir. 



Velocity. 



Aug. 

7:17 

7:22 

7:82 

7:51 

7:03 

8:81 

10:26 

10:80 

10:68 

11:10 

11:18 

11:81 



18,1907 
a. m.. . 
a. m.. . 
a. m . . . 
a. m. . . 
a. m . . . 
a. m.. . 
a.m.. . 
a.m... 
a.m... 
a. m . . . 
a.m... 
a.m.. 



o J? 

72.6 
72.0 
72.8 
72.7 
72.7 
72.6 
74.6 
78.6 
78.0 
72.7 
72.2 
72.2 



oa 


51 




22.2 




wnw 


22.2 


.... nw. 


22.4 




nw. 


22.6 




nw. 


22.6 


1 uw. 


22.6 


1 nw. 


28.6 


, nw. 


28.1 




nw. 


22.8 




nw. 


22.6 




nw. 


22.8 




nw. 


22.2 




nnw 



MUet 

p. h. 
24 
24 
26 
28 
26 
26 
19 
20 
21 
20 
18 
18 



Meft 

p. 9. 

la? 

10.7 

11.2 

1L2 

11.2 

11.6 

8.6 

8.9 

9.4 

8.9 

8.0 

8.0 



Fut. 

1,736 

8,299 

8,948 

4,609 

4,401 

8,786 

6,698 

6,426 

4,802 

8,694 

2,882 

1,726 



Meiers. 
526 
1,006 
1,203 
1,405 
1,841 
1,164 
2,042 
1,654 
1,311 
1,096 



626 



°F. 
72.0 
70.2 
70.9 
70.9 
72.2 
77.4 
68.8 
62.8 
64.8 
65.1 
66. 6 
72.0 



22.2 
21.2 
21.6 
21.6 
22.8 
25.2 
14.9 
17.1 
18.7 
18.4 
19.2 
22.2 



nw. 

nw. 

nw. 

wnw 

wnw 

wnw 

w. 

w. 

wnw 

nw. 

nnw 

nnw 



MUes Mefi 
p. A. ' p. «. 
24 10.7 



18 



8.0 



Aug. 
8:10 
8:16 
8:28 
8:40 
8:46 
8:59 
0:28 
9:34 
9:44 



14,1907 
a. m . . . 
a. m . . . 
a. m.. . 
a. m.. . 
a. m . . . 
a. m . . . 
a. m.. . 
a. m. .. 
a.ra... 



62.8 
68.0 
62.8 
62.8 
62.8 
68.8 
64.0 
68.6 
63.2 



16.8 
17.2 
17.1 
17.1 
17.1 
17.7 
17.8 
17.6 
17.3 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



14 
16 
17 
18 
17 
17 
16 
16 
16 



6.8 
6.7 
7.6 
8.0 
7.6 
7.6 
7.2 
7.2 
7.2 



1,726 
8,476 
6,118 
6,109 
6,048 
6,626 
8,990 
2,953 
1,725 



626 
1,054 
1,669 
1,558 
1,844 
1,989 
1,216 
899 
526 



62.8 
59.0 
55.1 
55.4 
59.2 
56.2 
57.6 
57.8 
68.2 



16.8 
15.0 
12.8 
18.0 
15.1 
18.4 
14.2 
14.8 
17.8 



nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nnw 

nnw 

nw. 



14 



&S 



16 



7.2 



August 13, 1907.— ThQ flight was made with three kites having a total lifting 
surface of 210 square feet (19.4 square meters). 

The maximum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 7,500 feet (2,286 meters). 

At the beginning of the flight the sky was clear, but alto-cumulus clouds mov- 
ing from the northwest soon began to appear and cloudiness rapidly increased, 
changing to stratus from the northwest and entirely covering the sky at end of 
flight. 

At the time of the flight the station was directly east of an area of high pres- 
sure central over Illinois, while a barometric depression of considerable intensity 
was central over the lower St. Lawrence Valley. 

August 14t 1907. — The flight was made with one kite having a lifting surface of 
74 square feet (6.8 square meters). 

The maximum amount of wire out was 6,500 feet (1,981 meters); wire out at 
maximum altitude was 6,500 feet (1,981 meters). 

During the flight the sky was partly covered by upper clouds, the amount in- 
creasing from 2/10 to 5/10. 

At the time of the flight an area of low pressure was passing up the St. Law- 
rence Valley. A high pressure area, central over the upper Lakes, extended over 
the station. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Moant WMther, Ya. , | ^jsn. 



Air tem- 
perature. 



a 

& 



Wind. 



Dir. 



Velocity. 



At different heights above sea. 



Height 



Air tem- 
perature. 



a 

"S 

P3 



Dir. 



Wind. 



Velocity. 



Aug. 16, 1907' 

7:&a.m.. 

7:42 a.m.. 

8:46 a.m.. 

8:60 a.m.. 

9:21 a.m.. 

9:68 a.m.. 
10H)9a.m.. 













mut 


OR 


°a ' f 




p. h. 


61.0 


16.1 


• • • • 


eie. 


10 


61.6 


16.4 


■ 




ne. 


8 


6X7 


17.1 


■ 




se. 


8 


62.8 


17.1 


• < 




se. 


8 


68.0 


17.2 . 




se. 


12 


64.0 


17.8 i. 




Be. 


14 


64.7 


18.2 


• 




se. 


14 



Mef* 

p. «. 

4.6 

a6 

8.6 
8.6 
6.4 
6.3 
6.8 



Fui. 

1,728 

8,184 

8,690 

8,694 

8,876 

8,826 

1,726 



Meters. I 
626 
956 I 
1,094 ' 
1,096 
1,181 I 
1,166 ! 
626 



61.0 
67.6 
55.2 
56.6 
54.7 
56.8 
64.7 



°a 


16.1 


14.2 


12.9 


18.1 


12.6 


14.6 


18.2 



ese. 

ese. 

se. 

se. 

se. 

se. 

se. 



I 



Mile* 

p. h. 
10 



14 



Meet 

p. *. 

4.6 



6w8 



Aug. 16, 1907' 
7:19 a.m...> 60.4 
7:20a.m... I 60.4 
7:28 a. m. . . ' 60. 6 
7:80 a. m... I 60.6 
7:86a.m... 61.0 
7:46a.m... 61.0 
7:62a.m... 61.0 
8:00a.m... 60.6 
0:08a.m...' 6& 1 

10K»4a.m...' 65.7 



15.8 


• • ■ • 


sse. 


16 


16.8 


• • ■ • 


see. 


16 


16.8 


• • • ■ 


sse. 


17 


16.8 .... 


sse. 


17 


16.1 .... 


Bo%/« 


18 


16.1 


• • • 


sse. 


18 , 


16.1 


• • ■ ■ 


sse. 


18 - 


15.9 ,... 


sse. 


20 , 


17.8 .... 


sse. 


20 


18.7 


... 


sse. 


24 , 

1 



7.2 
7.2 
7.6 
7.6 
8.0 
&0 
8.0 
8.9 
&9 
10.7 



1,725 
2,400 
8,188 
8,883 
8,916 
4,675 
5,137 
5,210 
6,276 
1,725 



780 
966 
1,081 
1,194 
1,894 
1,666 
1,688 
1,918 
626 



60.4 
59.5 
62.9 
68.1 
64.0 
57.6 
60.0 
60.7 
57.8 
66.7 



1&8 
16.8 
17.2 
17.8 
17.8 
14.2 
15.6 
16.0 
14.4 
18.7 



sse. 
isw. 
saw. 
3\r. 

8W. 

sw. 

wsw. 



16 


7.2 



















24 10. 7 



August 13, 1907, — The flight was made with three kites having a total lifting 
surface of 257 square feet (23.8 square meters). 

The maximum amount of wire out was 6,000 feet (1|829 meters); wire out at 
maximum altitude was 5,000 feet (1,524 meters). 

The sky was clear during the entire flight. 

During the flight the weather at the station was dominated by an area of high 
pressure central over the Middle Atlantic States and the St. Lawrence Valley. 
An area of low pressure was central over North Dakota. 

August 16, 1907, — The flight was made with two kites having a total lifting sur- 
face of 142 square feet (13.1 square meters). 

The maximum amount of wire out was 10,500 feet (3,200 meters); wire out at 
maximum altitude was 8,000 feet (2,438 meters). 

At the beginning of the flight 8/10 alto-cumulus and 2/10 alto-stratus clouds 
were observed, moving from the west-northwest; these slowly diminished to 1/10 
alto-cumulus from the west-northwest, and 2/10 stratus from the south-southwest 
at end of flight. 

At the time of the flight an area of low pressure, central over Lake Superior, 
Influenced the weather over the entire Lake region and upper Mississippi Valley. 
The station was in the southwestern part of an area of high pressure that was 
passing off to sea over the New England and Middle Atlantic States. 
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Date and 
hour. 



On Mount Weather, Ya., 1^5^ 



Air tem- 
perature. 



a 



Wind. 



Dir. 



Velocity. 



Aug. 17, 1907 



7:29 
7:48 
8:02 
8:18 
8:81 
9:12 



a.m., 

a.ni. 

a.ni. 

a.m. 

a.m. 

a.in. 

a.m. 











MiUt 


O-F. 


°a 


H 




p. h. 


89.0 


20.6 




wnw 


12 


89.0 


20.6 




wnw 


12 


70.0 


21.1 




w. 


10 


7a 6 


21.4 




w. 


10 


71.6 


21.9 




w. 


11 


71.8 


22.1 




w. 


12 


78.0 


32. 8 




nw. 


12 



Mefs 
p. 4. 
5.4 
fi.4 
4.0 
4.6 
4.9 
6.4 
6.4 



At diflbrent helKhte abore 



Height. 



Air tem- 
perature. 



4 



Wind. 



Dir. 



Yelodty. 



Il^L 


Materg, 


OR 


1,726 


628 


89.0 


2,988 


909 


87.4 


4,121 1,258 


68. 8 


6,497 ' 1.876 


80.0 


6,862 


1,787 


00.8 


6,874 


1,790 


69.8 


1,726 


626 


78.0 



20.6 
19.7 
17.6 
16.8 
16.9 
16.8 
218 




5.4 



Aue. 19, 1907 
4:44 p.m... . 

8:21 p^m 

8:46 p.m.... 
6:66 p. m . . . . 
7:03 p.m.... 
7:06 p. m. . . . 
7:18 p.m.... 



74.2 
71.0 
70.0 
69.8 
69.0 
69.0 
68.9 



28.4 
21.7 
21.1 
20.7 
2a 6 
20.6 
20.6 



se. 
se. 
se. 
se. 
se. 
se. 
se. 



7 
11 
12 
14 
16 
16 
18 



8.1 
4.9 
6.4 

as 

a7 

6.7 

a8 



1,725 
8,600 
4,866 
4,849 
8.786 
8,208 
1,726 



626 
1,068 
1,828 
1,826 
1,149 
976 
626 



74.2 
66.8 
6&7 
64.0 
68.4 
64.8 
6&9 



28.4 
18.6 
17.6 
17.8 
20.2 
]a2 
20.6 



se. 
ese. 



sse. 



AAA 

se. 



18 



ai 



6.8 



Aug. 20, 1907 
6:00 p. m. . . . 
6:60 p. m. ... 
7:20 p. m.... 



74.7 
78.6 

7a 



28.7 
2ai 
22.8 



B. 

a. 
s. 



7 

9 

10 



ai 
4.0 
4.6 



1,725 
8,215 
1,725 



626 
980 
626 



74.7 I 2a 7 
6a 8 , 2t.O 
7aO I 22.8 





8. 


7 




aw. 






a. 


10 



ai 



4.6 



Augtist 17, 1907.— The flight was made with one kite having a lifting surface of 
121 square feet (11.2 square meters). 

" The maximum amount of wire out was 7,750 feet (2,362 meters); wire out at 
maximum altitude was 7,760 feet (2,362 meters). 

During the early part of the flight about 4/10 stratus clouds were observed. 
These gradually disappeared and upper clouds were observed, about 2/10 of the 
sky being covered at the close of the flight. 

At the time of the flight the station was in the northern part of an area of high 
pressure, central over Georgia, while an area of low pressure was central over 
Canada, just north of the Great Lakes. Light rains had fallen in New England, the 
Middle Atlantic States, and the Ohio Valley during the previous twenty-four hours. 

August 19, 1907,— The flight was made with three kites having a total lifting 
surface of 263 square feet (24.3 square meters). 

The maximum amount of wire out was 7,000 feet (2,134 meters); wire out at 
maximum altitude was 7,000 feet (2,134 meters). 

About 4/10 cirro-stratus clouds, with a tendency toward clearing, prevailed 
during the flight. 

At the time of the flight the station was in the southern part of an area of high 
pressure, central over New England, while a second high was moving eastward 
over Montana. An area of low pressure, accompanied by thunderstorms, overlaid 
the upper Mississippi Valley, being central over Lake Superior. Excessive pre- 
cipitation occurred in the Garolinas. Light frost occurred in northern Vermont 
and heavy frost in Montana. 

August 20, i^7.— The flight was made with two kites having a total lifting sur- 
face of 195 square feet (18.0 square meters). 

The maximum amount of wire out was 3,400 feet (1,036 meters); wire out at 
maximum altitude was 2,000 feet (610 meters). 

About 5/10 strato-cumulus clouds from the west, gradually diminishing, were 
observed auring the flight. 

At the time of the flight the station was near the center of an area of high pressure 
that was passing off to sea over the Middle Atlantic States, while another high was 
central over South Dakota, with relatively low pressure between the two. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hoar. 



On Mount Weather, Va., |^i^ 



Alrtem* 
perature. 






Wind. 



Dlr. 



Yelodty. 



At different heights above sea. 



Height. 



' a 

Air tern- ^ 

perature. . ^ 

i » 



Dir. 



Wind. 



Velocity. 



Aug. 21, 1907 

7:10 a.m... 

7:27 a.m... 

9:32 a.m... 

9:62 a.m... 
10:10 a.m... 











Miles 


oif. 


OC. 


* 




p. A. 


7a 


21.1 


■ ■ ■ ■ 


nw. 


16 


7a 7 


21.6 .... 


nw. 


16 


78w9 


28.8 


■ • • • 


w. 


18 


76.7 


24.8 


• ■ • • 


w. 


12 


70.8 


24.6 


■ • • ■ 


nw. 


12 



Mee$ 
p. $. 

6.7 
7.2 
6.8 
6i4 

5,4 



FteL 

1,726 
2,878 
8,876 
4,886 
1,725 



Meiert. 



876 
1,029 
1,889 



OR 
7a 
70.6 
78.1 
67.1 
76.8 



21.1 
21.4 
22.8 
19.6 
24.6 



nw. 

wnw 

wnw 

nw. 

nw. 



Mile* 
p. k. 
15 



12 



MeVt 
p. *. 
6.T 



6.4 



Aug. 22, 1907 
7:86 a. m .. 
7:50 a.m... 
8:10 a.m... 

11:16 a.m.. 

11:42 a.m.. 



69.0 
69.0 
69.6 
68.2 
64.0 



16.0 
16.0 
16.8 
17.8 
17.8 



n. 
n. 
n. 
n. 
n. 



8 
8 
8 
6 
6 



8.6 
&6 
8.6 
2.7 
2.7 



1,726 
2,906 
8,661 
4,790 
1,726 



626 
886 

1,086 

1,460 

626 



59.0 
66.7 
66.8 
67.9 
64.0 



15.0 
18L7 
18.6 
14.4 
17.8 



I 



n. 

nne. 

nne. 

nne. 

n. 



8 



6 



8.6^ 



2.7 



Aug. 

8:18 

8:64 

9:80 

9:46 

10:26 

10:42 

10:69 

11:12 



28,1907 
a.m.. 
a. m.. 
a.m.. 
a. m.. 
a.m.. 
a.m.. 
a. m . . 
a. m.. 



64.8 


12.7 


• • ■ • 


se. 


18 


67.1 


lao {.... 


BO. 


18 


67.0 


18.9 |.... 


86. 


20 


57.7 


14.8 |.... 


80. 


21 


6S.2 


14.6 .... 


80. 


22 


58.0 


14.4 


80. 


22 


58.0 


14 4 


• ■ • • 


80. 


21 


58.4 


14.7 


• • • • 


80. 


21 



8.0 
8.0 
8.9 
9.4 
9.8 
9.8 
9.4 
9.4 



1,725 


626 


64.8 


12.7 


4,007 


1,221 61.8 


16.6 1 


4,857 


1,480 59.6 15.4 ! 


6,785 2,068 51.5 10.9 


4,897 , 1,840 61.8 16.6 i 


8,769 1 1, 149 56. 8 


ia8 


2,922 , 891 67.2 


14.0 


1,725 


526 


58.4 


14.7 



ae. 

850. 

a. 

8. 

BBC 
886. 
80. 



18 



21 



S.O' 



9.4 



August 21t 1907, — The flight was made with four kites having a total lifting sur- 
face of 278 square feet (26.7 square meters). 

The maximum amount of wire out was 9,400 feet (2,865 meters); wire out at 
maximum altitude was 6,000 feet (1,524 meters). 

A dear sky prevailed thruout the flight. 

At the time of the flight an area of high pressure was central over southern 
Wisconsin, while the New England and Middle Atlantic States were covered by 
relatively low pressure. 

August jS9, 1907, — The flight was made with two kites having a total lifting sur- 
face of 189 square feet (17.6 square meters). 

The maximum amount of wire out was 6,000 feet (1,829 meters); wire out at 
maximum altitude was 5,000 feet (1,524 meters). 

The sky was totaUy obscured by stratus, alto-stratus, and strato-cumulus cloud& 
during the flight. 

At the time of the flight an extensive area of high pressure was centered over 
the lower Lake region; to the southeast of this center and in the vicinity of the 
station cloudy, showery weather prevailed, with lower temperatures. A baro- 
metric depression of considerable intensity was central northwest of the Dakotas. 

August 23, 1907, ^The flight was made with two kites having a total lifting sur- 
face of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 10,000 feet (8,048 meters); wire out at 
maximum altitude was 8,000 feet (2,438 meters). 

Rain began before the flight was started and ended at 9:42 a. m. The weather 
was foggy during the remainder of the flight. 

At the time of the flight the pressure was high over the New England and Middle 
Atlantic States, accompanied by generally cloudy weather. An extensive area of 
low pressure was central over Minnesota. Excessive precipitation occurred in 
North Carolina during the previous twenty-four hours. 
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On Mount Weather, Vs. , l^^'f^^ 



Date and 
hour. 



Air tem- 
perature. 



Wind. 




Aug. 24, 1907 

7:24 a.m... 

7:85 a. m... 

7:47 a. m. . . 

8:08 a.m... 

8:44 a. m . . . 

0:17 a.m... 

9:27 a.m... 

0:41 a. m . . . 

9:55 a. m . . . 
10:10 a.m.. 



65.0 
65.8 
65.6 
66.6 
68.7 
70.7 
70.6 
70.9 
71.1 
72.2 



18.8 
18.6 
18.7 
19.2 
20.4 
2L6 
21.4 
21.6 
21.7 
22.8 





1 
1 


Miles 


J» ' 


p. h. 


....1 nw. 


16 




...' nw. 


16 




... uw. 


16 




... nw. 


14 




... uw. 


14 




...' uw. 


15 




... nw. 


15 




. . nw. 


15 




.... nw. 


15 




...1 nw. 

1 


14 



MeCt 
p. s. 
7.2 
7.2 
7.2 
6.8 
6.8 
6.7 
6.7 
6.7 
6.7 
6.8 



At different heights abore 



Height 



Air tem- 
perature. 



B 

a 



Wind. 



Dir. 



Velocity. 



Fset. 

1,726 

8,024 

4,488 

6,080 

6,787 

6,919 

5,492 

5,002 

4,188 

1,725 



Meters. 

626 

922 

1,871 

1,888 

2,058 

2,109 

1,674 

1,525 

1,275 

626 



°F. 
65.0 
61.6 
57.6 
67.8 
54.9 
65.0 
59.2 
56.5 
60.8 
72.2 



18.8 
16.4 
14.2 
14.3 
12.7 
12.8 
16.1 
13.6 
16.0 
22.8 



5J 



nw. 
nw. 
nw. 
nw. 
nw. 
uw. 
nw. 
uw. 
nw. 
nw. 



Miles 
p. h. 
16 



Aug. 26, 1907 
7:41 a. m . . . 
7:47 a. ra . . . 
8:08 a.m... 
8:24 a. m . . . 
8:86 a.m... 
8:47 a. m . . . 
9:13 a.m... 
9:16 a.m.. . 
9:28 a. m . . . 
9:40 a. m . . . 
9:58 a.m... 



60.8 


15.7 




w 


16 


7.2 


1,725 


60.8 


16.7 




w. 


16 


7.2 


2,988 


60.8 


16.0 




w. 


16 


7.2 


8,659 


62.0 


16.7 




w. 


15 


6.7 


6,767 


68.5 


17.5 




w. 


14 


6.8 


7,006 


64.0 


17.8 




w. 


14 


6.8 


7,101 


64.2 


17.9 




w. 


18 


5.8 


7,879 


64.2 


17.9 




w. 


13 


6.8 


7,810 


64.8 


18.2 




w. 


18 


6.8 


8,168 


66.0 


18.9 




w. 


12 


6.4 


6,686 


66.8 


19.8 




w. 


11 


4.9 


1,726 



526 
909 
1,085 
1,765 
2,136 
2,164 
2,249 
2,880 
2,488 
1,738 
626 



60.8 
60.8 
59.6 
50.0 
46.8 
48.0 
61.4 
60.0 
48.7 
48.7 
66.8 



16.7 

16.0 

15.3 

10.0 

8.2 

&9 

10.8 

10.0 

9.3 

9.3 

19.8 



w. 

wnw 

nw. 

uw. 

nw. 

nw. 

nw. 

uw. 

uw. 

uw. 

w. 



14 



16 



Mees 

p. s. 
7.2 



11 



&8 



7.2 



4.9 



August S4, 1907. ^The flight was made with one kite having a lifting surface of 
74 square feet (6.8 square meters). 

The maximum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 7»000 feet (2,134 meters). 

When the flight was started strato-cumulus clouds covered the sky, but were 
rapidly diminishing toward the close. At an altitude of 5,194 feet (1,583 meters) 
strato-cumulus clouds were passing under the kite, and at an altitude of 4,183 
feet (1,275 meters) the kite was close to the base of the lower clouds. 

At the time of the flight the station was in the southeastern quadrant of an area 
of low pressure, accompanied by rain, central over Lake Superior. An area of 
high pressure was central over South Dakota and Nebraska, and another over the 
southern portion of the Gulf States. Heavy rain fell in the vicinity of the station 
during the previous twenty-four hours. 

August 26, 1907, — The flight was made with two kites having a total lifting sur- 
face of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 8,500 feet (2,591 meters). 

A clear sky prevailed thruout the flight. 

At the time of the flight an extensive area of high pressure covered the greater 
part of the United States east of the Mississippi Biver. An area of low pressure 
central over the lower St. Lawrence Valley was moving off toward the northeast, 
while another depression of considerable extent was central over the Dakotas. 
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Dateftnd 
hour. 



Aug. 27, 1907 
1:10 p.m... 
8:58 p.m.. . 
4:26 p.m... 
4:46 p. m . . . 
5:06 p. m . . . 
5:22 p.m... 
5:47 p^m... 



Ob Mount Weather, Va., i^^g^i^ 



Air tem- 
perature. 



67.5 
68.8 
68.0 
68.0 
67.8 
69.0 
6&6 



S 



Wind. 



Dir. I Velocity. 







1 
Miles 


OC 


J» 


p.h. 


19.7 ) 60 B. 


8 


20.2 


67 9. 


9 


20.0 


66 s. 


10 


20.0 


67 , ». 


8 


19.9 66 9. 


8 


20.6 


65 , a. 


9 


20.8 


66 ' a. 


6 



MtVt 

0.«. 
8.6 
4.0 
4.0 
8.6 
8.6 
4.0 
2.7 



At different heights aboye sea. 



Height 



Air tem- 
perature. 



Feet 
1,726 
10,609 
8,885 
6,555 
5,728 
4,156 
1,725 



a 



Wind. 




Aug. 28, 1907 
6:51 a. m . . . 
7:08 IL m . . . 


61.9 
62.0 
62.8 
62.7 
68.5 
60.0 


16.6 
16.7 


97 
100 


nw. 
nw. 

DW. 

nw. 
nw. 


10 
18 
12 
10 
9 
18 


6.7 
5.8 
5.4 
4.5 
4.0 
0.8 


1,725 
2,945 
8,983 
4,987 
6,182 
1,725 


626 

898 

1,214 

1,520 

1,869 

826 


61.9 
64.4 
61.0 
89.4 
57.6 
65w0 


16.6 
18.0 
16.1 
10.2 
14.2 
18.6 


1 

97 nw. 

wnw. 

' wnw. 

' wnw. 

wnw. 

87 n. 
1 


10 


6.7 


7:20 & m . . . 


16.8 


99 






7:48 a. m . . . 


17.1 
17.6 
18. § 


98 
97 






7:58 a.m... 






9:14 a.m... 


87 


n. 


18 


5.» 



August S7, 1907, -^The flight was made with three kitee having a total lifting 
Burfaoe of 210 square feet (19.4 square meters). 

The maximum amount of wire out was 12,000 feet (3,658 meters); wire out at 
maximum altitude was 11,750 feet (3,581 meters). 

Cloudy weather with occasional sprinkles prevailed during the flight. At an 
altitude of 10,500 feet (3,200 meters) above sea level the uppermost kite was in 
the base of strato-cumulus clouds. 

At the time of the flight the station was in the northeastern part of a long ridge 
of high pressure covering the Gulf and Middle Atlantic States. A barometric de- 
pression of considerable extent was central over northern Illinois and was accom- 
panied by heavy precipitation. 

August f8, 1907. — The flight was made with two kites having a total lifting sur- 
face of 136 square feet (12.6 square meters). 

The maximum amount of wire out was 7,500 feet (2,286 meters); wire out at 
maximum altitude was 7,500 feet (2,286 meters). 

During the flight fog was in the valleys On each side of the mountain and light 
fog was blowing over the station from the northwest. From 2/10 to 5/10 strato- 
cumulus clouds were observed at intervals. At an altitude of 6,132 feet (1,869 
meters) the uppermost kite was above strato-cumulus clouds. 

At the time of the flight the whole eastern part of the country was dominated 
by relatively high pressure, excepting the lower St. Lawrence Valley, where a low- 
pressure area was moving off to the northeast. Light rains had fallen during the 
previous twenty-four hours in southern New England and thence westward to tho 
Ohio Valley. 
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On Mount Weather, Va., fj^'f^ 


At dllTeient heights aboTe sea. 


Dftte and 
hour. 


Air tern- 
perature. 


1 

si 


Wind. 


Height 


i 

Air tern- ^ 


Wind. 




Dir. 


Velocity. 


perature. 


t 


Dir. 


Velocity. 


Ang.29,1907 
4:26 p.'m... 
4:45 p.m... 
7:00 p.m... 


Ojf, 

70.0 
70.0 
68.2 


21.1 
21.1 

2ai 


60 

• • « • 

• ■ • • 


nw. 
n. 


MUes 

p, h, 

8 

8 

4 


Met's 

p.*. 
8.6 
8.6 
1.8 


Feet. 
1,726 
2,888 
1,725 


Meters. 
626 
726 
626 


7&0 
65.4 
68.2 


21.1 

18.6 
2a 1 


60 


nw. 
nw. 
n. 


saus 

p. h. 
8 


MePs 

P.S. 

8.6 


4 


1.8 


Aug. SO, 1907 
10:49 a.m... 
11:54 a. m. . . 


67.6 
66.6 
68.0 


19.7 
19.2 
20.0 


• • • • 

• • • • 

• • • « 


w. 

nw. 
nw. 


12 
10 
12 


6.4 
4.6 
6.4 


1,725 
8,729 
1,725 


626 

1,187 
626 


67.6 
61.8 


19.7 
1 16.8 




w. 

nw. 


12 


5.4 


12:23p.m. . 


68.0 


20.0 




nw. 


12 


5.4 



Aug. 81, 1907 
7:81 a. m . . . 
7:88 a.m.. . 


62.8 
64.0 
64.8 
67.0 
68.0 
68.0 
68.8 
69.6 
69.6 


1 

17.1 ;.... 
17.8 .... 

18.2 .... 
19.4 1.... 
20.0 1.... 
20.0 |.... 
20.4 ,.... 
20.8 .... 

20.8 .... 

20.9 .... 


nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 


16 
16 
16 
16 
16 
16 
16 
16 
16 
16 


6.7 
7.2 
7.2 
7.1 
7.2 
7.2 
7.2 
7.2 
7.2 
7.2 


1,726 
6,602 
7,435 
7,700 
6,622 
5,437 
4,617 
8,421 
2,691 
1,726 


626 
2,012 
2,266 
2,847 
1,988 
1,657 
1,377 
1,043 
790 
626 


62.8 
50.4 
46.0 
68.1 
61.1 
65.6 
6&1 
61.4 
64.6 
69.6 


17.1 
10.2 
7.8 
11.7 
10.6 
18.1 
14.6 
16.8 
18.1 
2a9 


mm • • • 


nw. 
nnw. 


u 


6.J 


8:28 a. m . . . 


nnw. 

nnw. 

nnw. 

nnw. 

n. 

nnw. 

nnw. 






•9:07 a. m . . . 






9:48 a.m... 






9:69 a.m.. . 






10:16 a.m... 
10:32 a. m . . . 






10:47 a. m . . . 






11:00 a. m... 


69.6 




nw. 


16 


7.2 



Atiguat 29, 1907. — The flight was made with one kite having a lifting surface of 
121 square feet (11.2 square meters). 

The maximum amount of wire out was 1,500 feet (457 meters); wire out at 
maximum altitude was 1,500 feet (457 meters). 

About 2/10 alto-stratus clouds, moving from the northwest, were observed dur- 
ing the flight. 

At the time of the flight the weather In the vicinity of the station was influenced 
by an area of high pressure central over the lower Lake region. A barometric 
depression of considerable intensity was central over the lower St. Lawrence Val- 
ley, and a greater depression was moving into the United States from the northwest. 

Auffuat SO J 1907. ^The flight was made with one kite having a lifting surface of 
150 square feet (14.1 square meters). 

The maximum amount of wire out was 4,000 feet (1,372 meters); wire out at 
maximum altitude was 3,750 feet (1,143 meters). 

Cloudy weather, accompanied by light showers, prevailed on the morning the 
flight was made. 

At the time of the flight the station was near the center of an area of high 
pressure covering the Middle Atlantic States. Relatively low pressure ooven»d 
the western half of the United States, except the extreme northwest. 

Augfiat 31, 1907. —TlhQ flight was made with one kite having a lifting surface of 
74 square feet (6.8 square meters). 

The maximum amount of wire out was 12,000 feet (3,658 meters); wire out at 
maximum altitude was 12,000 feet (3,658 meters). 

At the beginning of the flight fog was in the valleys on each side of the moun- 
tain and a few cirro-stratus clouds, moving from the northwest, were observed. 
Shortly after, cumulus clouds began forming, and at 9:30 a. m. 5/10 from the north- 
west were observed, but they gradually diminished toward end of flight. The kite 
was above the clouds at an altitude of 4,517 feet (1,377 meters) above sea level. 

At the time of the flight the eastern part of the United States was dominated 
by an area of high pressure central over the upper Great Lakes. An area of low 
pressure was central north of the Dakotas. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hoar. 



On Moant Weather, Va., J^ft, 



Air tem- 
perature. 






Wind. 



Dlr. 



Velocity. 



At different heights above sea. 



Height 



Air tem- 
perature. 



a 

9 



Wind. 



Dir. 



Velocity. 



Sept 2, 1907. 
7:29 a.m... 
8:00 a.m... 
8:15 a.m... 
8:80 a.m. . 
8:06 a.m... 
9:17 a.m... 
9:42 a.m... 











MUe* 


OR 


oa 


a 




p. h. 


as. 8 


18.8 




w. 


14 


66.6 


19.2 




w. 


18 


67.0 


19.4 




w. 


21 


66.6 


19.2 




w. 


22 


70.6 


21.4 




w. 


19 


71.0 


21.7 




w. 


18 


68.8 


21.0 




w. 


19 



Mefs 

p. s. 
6.8 
8.0 
9.4 
9.8 
8.6 
8.0 
8.6 



1,726 
2,968 
4,021 
6,164 
6,668 
6,696 
1,726 



Meiers. 

626 

900 

1,226 

1,674 

1,997 

2,010 

626 



66.8 
67.2 
68.1 
66.6 
60.7 
69.4 
69.8 



18.8 
19.6 
20.1 
18.7 
16.9 
16.2 
21.0 



mies Mefi 
p. h. p. s. 
14 I 6.8 



I • ■ I • ■ < 



nw. I 

wnw| ' 

wnw' 

19 8.6 



Sept 8, 1907. 
7:22 a.m... 
7:84 a.m... 
8:00 a.m... 
8:36 a.m.. 
9:64 a.m... 



70.4 
70.6 
70.0 
69.8 
71.8 



21.8 
21.4 
21.1 
21.0 
20.1 



w. 
w. 
w. 
w. 
w. 



11 
12 
12 
11 

7 



4.9 
6.4 
6.4 
4.9 
8.1 



1,726 
2,688 
8,867 
4,541 
1,725 



626 

819 

1,026 

1,884 

626 



Sept 4, 1907. 
6:80 p.m... 
6:18 .p.m... 
7:01 p. m... 
7:06 p.m... 
7:23 p.m... 



66.0 
66.8 
64.9 
64.8 
65.0 



18.9 
18.6 
18.8 
1&2 
18.3 



ae. 

se. 
ae. 
se. 
se. 



11 
12 
10 
10 
18 



4.9 
5.4 
4.6 
4.6 

6.8 



1,726 
4,990 
4,618 



626 
1,621 
1,806 



8,846 > 1,172 
1,726 , 526 



70.4 
68.8 
68.9 
61.4 
71.8 



66.0 
69.4 
64.6 
68.0 
66.0 



21.8 
20.4 
17.7 
16.8 
20.1 



18.9 
16.2 
18.1 
17.2 
18.8 



wsw. 
wsw. 



11 



4.9 



8.1 



se. 
saw. 

8. 

8. 

se. 



11 



18 



4.9 



5.8 



September 2^ 1907. ^The flight was made with one kite having a lifting surface 
of 74 square feet (6.8 square meters). 

The maximum amount of wire out was 7,500 feet (2,286 meters); wire out at 
maximum altitude was 7,000 feet (2,134 meters^. 

At the time of the flight about 9/10 douas, with occasional sprinkles, were 
observed, but the tendency was toward clearing at the end of the flight. 

At the beginning of the flight the station was in the southern part of an area of 
low pressure, accompanied by showers and thunderstorms, central over Lake 
Ontario. The pressure was moderately high over the North Carolina coast. 

September S, 1907.— The flight was made with two kites having a total lifting 
surface of 142 square feet (13.1 square meters). 

The maximum amount of wire out was 5,o6o feet (1,524 meters); wire out at 
maximum altitude was 5,000 feet (1,524 meters). 

About 2/10 alto-cumulus, 2/10 alto-stratus, and 3/10 strato-cumulus, from the 
west, were observed during tne flight. 

At the time of the flight the weather at the station was influenced by an area 
of low pressure, accompanied by showers, central over Pennsylvania. Heavy 
precipitation had occurred in New England and Pennsylvania during the previous 
twenty-four hours. Areas of high pressure were central over North Dakota and 
the lower St. Lawrence Valley. 

S^temher 4, 1907. — The flight was made with one kite having a lifting surface 
of 121 square feet (11.2 square meters). 

The maximum amount of wire out was 5,000 feet (1,524 meters); wire out at 
maximum altitude was 5,000 feet (1,524 meters). 

The sky was covered with low hanging clouds, mostly nimbus in character, 
during the flight. 

During the time of the flight, high pressure continued over the St. Lawrence 
Valley. The weather at the station was dominated by an area of low pressure 
over the Middle and South Atlantic states. Several thunderstorms occurred dur- 
ing the day, accompanied by heavy rain. 
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On Mount Weather, V». , J^^, 



Datesnd 
hour. 



Air tern- , ^ 

perature. > ^ 

: PS 



Wind. 



Dir. 



Velocity. 



At different heighta abote 



Height 



Air teni> 
perature. 



a 



Wind. 



Dlr. 



S^t.5.1907. 
4:o0 p. m . . . . 
6:06 p. m . . . . 
6:81 p. m. .. . 
6:23 p.m.. 
6:44 p. m . . 
7:06 p. m . . 
7:29 p. m . . 
7:46 p. m.. 
8:00 p.m.. 
8:26 p.m.. 
9:10 p.m.. 



•I 



op 

76.2 
74.8 
72.8 
70.4 
69.8 
68.8 
68.0 
67.8 
67.6 
67.0 
66.6 



oc. 


f 


24,0 


« • ■ ■ 


23.6 


■ ■ ■ • 


22.6 


69 


21.8 


• • • • 


20.7 


69 


20.4 


■ • ■ • 


20.0 .... 


19.9 


• • • ■ 


19.7 


• • ■ • 


19.4 .... 


19.2 


• • • ■ 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
11 w. 
nw. 
nw. 



Mile* 

p, h. 

9 

8 

6 

10 

11 

12 

14 

15 

16 

18 

20 



Jfefs 

p. s. 

4.0 
S.6 
2.7 
4.6 
4.9 
5.1 
6.8 
6.7 
7.2 
8.0 
8.9 



Feet. 

1,726 

8,659 

6,859 

8,898 

9,262 

9,776 

11,085 

12,015 

10,284 

6,624 

1,725 



Meter*. 


OR 


526 


75.2 


1,065 


69.9 


1,786 


55.9 


2,560 


4a7 


2,828 


86.1 


2,980 


82.6 


8,879 


28.7 


3,698 


28.2 


3,119 


27.4 


2,019 


48.1 


626 


66.6 



24.0 

21.1 

18.8 

4.9 

2.8 

0.4 

—1.8 

-2.1 

-2.5 

9.0 

19.2 



nw. 
wnw 



w. 
w. 
w. 
w. 
w. 
nw. 



Velocity. 



Mite* 
p. h. 
9 



Met* 

p. 9. 

4.0 



20 



8.9 



Sept 6, 1907. 

7:30 a.m... 

7:42 a. m . . . 

7:54 a.m... 

8:05 a.m... 

9:27 a. m... 
10:00 a. m. . 
10:86 a. m . . . 
11:09 a. m... 
12:12 p.m... 




70 nw. 

71 I nw. i 
71 nw. 



70 
60 
58 
58 
54 
54 



nw. 
n\|. 
nw. 
nw. 
nw. 
nw. 



25 
24 
21 
28 
81 
24 
28 
18 



11.6 
11.2 
10.7 

9.4 
12.5 
18.9 
10.7 
10.8 

8.0 



1,725 


626 


3,967 


1,209 


5,059 


1,542 


5,608 


1,709 


6,989 


2,115 


8,044 


2,452 


9,802 


2,886 


11,069 


8,371 


12,955 


8,949 




11.6 



8^iember 5, i^7.->The flight was made with five kites having a total lifting 
surface of 316 square feet (29.2 square meters). 

The maximum amount of wire out was 18,000 feet (5,486 meters); wire out at 
maximum altitude was 17,000 feet (5,182 meters). 

About 3/10 alto-oumulus clouds were visible during the flight. A few strato- 
cumulus clouds were visible during the early part of the flight, but soon 
disappeared. 

During the flight an area of comparatively low pressure was central over the 
lower Lakes and extended over the station. An area of high pressure was central 
over western Tennessee, northern Mississippi, and Alabama. 

September 6, 1907,-~The flight was made with four kites having a total lifting 
surface of 278 square feet (26.7 square meters). 

The maximum amount of wire out was 18,260 feet (6,663 meters); wire out at 
maximum altitude was 18,200 feet (6,647 meters). 

A few lower clouds were observed at the beginning of the flight; these increased 
to about 2/10. 

At the time of the flight an area of low pressure was located over the St. Law- 
rence Valley; the high pressure of the preceding day had moved northward and 
was central over the lower Ohio Valley. 
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RESULTS OF KITE FLIGHTS. 



Dmteand 
hour. 



On Moant Weather, Va., ff^f^^ 



Alrtem- 
peratuie. 



Wind. 



& 



Dir. 



Yeloeitj. 



At different heights .abore 



Height 



Air tern- 
peratare. 



a 



Wind. 



Dir. 



Velocity. 



Sept 7. 1907. 
7:16 a. m. . . . 

7:45 a. m 

9:09 a.m.... 
9:44 a. m 



OR 


OG 


f 




66.8 


18.6 


88 


nw. 


68.0 


14.4 


81 


nw. 


61.4 


16.8 


• • • • 


nw. 


62.0 


16.7 


75 


uw. 



MUet 

p. h. I 
16 
14 ! 
12 
10 , 



Mefi 

p.M. 

6.7 
6.8 
5.4 
4.5 



Fui. 

1,726 

2,818 

8,116 

1,726 



Meitrt, 
526 



960 
626 



op. 
66.8 
67.4 
60.6 
62.0 



18.6 
14.1 
15.9 
16.7 



76 



nw. 
nw. 
nw. 
nw. 



Miles Mef» 

p. h. p. t. 



16 



6.7 



10 , 4.6 



Sept 9, 1907. 

9:45 a.m... 
10:02 a.m... 
11:52 am... 

1:00 p.m... 

2:80 p.m... 



66. 8 
66.6 
68.2 
68.0 
67.8 



19.8 
19.2 
20.1 
20.0 
19.6 



92 
92 
88 
90 
91 



se. 
se. 
se. 
se. 
se. 



12 
12 
15 
18 
14 



5.4 
5.4 
6.7 
8.0 
6.8 



1,726 
2,781 
8,896 
4,487 
1,726 



626 

848 

1,187 

1,862 

626 



66.8 
66.8 
66.6 
68.4 
67.8 



19.8 
18l6 
19.2 
17.4 
19.6 



92 



91 



■e. 



8W. 

ee. 



12 



14 



6.4 



6.8 



Sept 10, 1907 
7:82 a.m.... 
7:58 a.m.... 
8:40 a.m.... 

9:00 a. m 

9:27 a. m 

9:42 a.m 

9:51 a.m 



66.8 
66.4 

66.8 
66.5 
66.4 
66.5 
66.6 



19.1 
19.1 
19.1 
19.2 
19.1 
19.2 
19.2 



100 
100 
100 
100 
100 
100 
100 



se. 
se. 
se. 

86. 

■e. 
se. 
se. 



18 
14 
17 
17 
12 
14 
14 



5.8 
6.8 
7.6 
7.6 
5.4 
6.8 
6.8 



1,726 
2,415 
8,808 
6,000 
6,794 
8,606 
1,785 



626 
768 
1,161 
1,524 
2,071 
1,006 



66.8 
54.8 
66.7 
66.4 
68.6 
7L1 
66.6 



19.1 
18.2 
18.7 
19.1 
14.8 
21.7 
19.2 



100 



100 



9vs 



sw. 

WBW. 
W8W. 
SW. 

se. 



18 



14 



5.8 



6.8 



September 7, 1907. — The flight was made with two kites having a total lifting 
surface of 142 square feet (13.1 square meters^. 

The maximum amount of wire out was 2,000 feet (610 meters); wire out at maxi- 
mum altitude was 2,000 feet (610 meters). 

About 8/10 cirrus and alto-stratus clouds were visible during the flight. 

At the time of the flight the station was near the center of an area of high pres- 
sure extending over portions of Virginia, West Virginia, and Tennessee. An area 
of low pressure occupied the middle and upper Mississippi valleys, while another 
was central over the lower St. Lawrence Valley. 

SepUmber 9, idC^.— The flight was made with four kites having a total lifting 
surface of 248 square feet (22.9 square meters). 

The maximum amount of wire out was 8,000 feet (2,438 meters); wire out at 
maximum altitude was 6,000 feet (1,829 meters). 

The sky was covered with strato-cumulus clouds during the entire flight. 

At the time of the flight the station was surrounded by an area of comparatively 
low pressure, central over Lake Michigan. An area of high pressure had over- 
spread the upper Missouri Valley and the Dakotas, and another was central over 
the lower St. Lawrence Valley. 

September 10, 1907, ^The flight was made with two kites having a total lifting 
surface of 112 square feet (10.3 square meters). 

The maximum amount of wire out was 7,000 feet (2,134 meters); wire out at 
maximum altitude was 7,000 feet (2,134 meters). 

The flight was started in dense fog and occasional misting occurred during the 
flight. The upper limit of the fog was at an altitude of about 3,600 feet (1,097 
meters) above sea level. 

At the time of the flight the station was to the east of an area of low pressure 
central over southern Indiana. Heavy precipitation accompanied this disturbance, 
and light showers had previously occurred over the Middle Atlantic States. An 
area of high pressure was central over Maine, while another prevailed over north- 
western Texas. 

BUWO 4 



Il 



50 



BULLETIN OF MOUNT WEATHER OBSERVATORY. 



RESULTS OF KITE FLIGHTS. 



On Mount Weather, V*., f^^^ 



Date and 
hour. 



Air tem- 
perature. 



a 

9 
JA 

t 



Wind. 



Dir. 



Velocity. 



At diflferent heights abore sea. 



Height 



; s 

Air tern- ^ 
perature. 



Wind. 



Dir, 



Velottty. 



Sept 11, 1907 

7:m a.m 

7:48 A.m. .. . 

7:06 a.m 

8:09 a.m 

8:50 a.m 

9:45 a.m.... 









MiUa 


ojp^ 


OG f 




p. K 


66.2 


19.0 100 


8. 


12 


62.2 


19.0 100 


8. 


18 


66.2 


19.0 .... 


8. 


12 


66.8 


19.1 .... 


8. 


12 


67.6 


19. 7 1 97 


8, 


16 


68.0 


20.0 .... 

1 


se. 


11 



MeCM 
p. *. 
5.4 
5.8 
6.4 
5.4 
7.2 
4.9 



Fe«L 

1,725 

2,868 

4,041 

5,178 

7,068 

1,725 



Metert. 

526 

878 

1,282 

1,677 

2,154 

526 



66.2 
64.8 
61.2 
55.4 
64.9 
68.0 



19.0 
18.2 
16.2 
18.0 
12.7 
20.0 



100 



8. 

8W. 

8W. 

8W. 

W8W. 

86. 



Mile* 
p. h. 
12 



11 



Meet 

p. s. 
6i4 



4.9 



Sept 12, 1907 
7:812 a.m.... 
7:41 a.m.... 
7:55 a.m.... 

8:56 a.m 

9:17 a.m. ... 

9:24 a.m 

9:40 a.m 



58.1 


14.5 


■ • • • 


w. 


24 


58.5 


14.7 


64 


w. 


21 


59.0 


15.0 


65 


w. 


22 


61.8 


16.6 


62 


w. 


19 


6X7 


17.1 


■ • • • 


w. 


15 


63.0 


17;« 


• • • • 


w. 


18 


64.0 


17.8 


• ■ • • 


w. 


17 



10.7 
9.4 
9.8 
8.5 
6.7 
5.8 
7.6 



1,725 
4,152 
5,425 
6,547 
8,912 
8,024 
1,725 



626 
1,266 
1,654 
1,996 
1,192 
922 
026 



58.1 
58.0 
68.0 
46.8 
51.7 
54.8 
64.0 



14.5 
11.7 
11.7 
7.9 
10.9 
11.0 
17.8 



w. 

nvr. 

nw. 

nw. 

uw. 

wnw 

w. 



94 



10.7 



17 



7.6 



September 11, 1907.^The flight was made with one kite having a lifting surface 
of 74 square feet (6.8 square meters). 

The maximum amount of wire out was 7,500 feet (2,286 meters); wire out at 
maximum altitude was 7,500 feet (2,286 meters). 

The flight was started in a dense fog, gradually becoming light and Anally lift- 
ing at 8:50 a. m., at which time the sky was totally obscured by clouds. The 
kite was just above strato-cumulus clouds at an altitude of 7,068 feet (2,154 
meters) above sea level. Bain began at 9:25 a. m. 

At the time of the flight an extensive area of low pressure was central over the 
upper Lake region, while the west Gulf States were covered by relatively high 
pressure. Heavy precipitation had previously occurred in Pennsylvania, the Gulf 
States, and the upper Lake region. 

September 12, 1907,— The flight was made with one kite having a lifting surface 
of 74 square feet (6.8 square meters). 

The maximum amount of wire out was 7,500 feet (2,286 meters); wire out at 
maximum altitude was 7,500 feet (2,286 meters). 

A clear sky prevailed thruout the flight. 

At the time of the flight the station was in the northeastern portion of an ex- 
tensive area of high pressure covering the entire southeastern part of the United 
States. A barometric depression of considerable Intensity was moving off over 
the lower St. Lawrence Valley. Heavy precipitation occurred along the New 
England and middle Atlantic coasts. 
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CAPTIVE BALLOON ASCENSIONS. 



On Mount Weather, Va., J^ft, 



Date and 
hoar. 



I 



Air tern- 
peratuxa 



a 

9 



Wind. 






£ 



Dir. 



Velodtj. 



At different height* above 



Height 



Alrtem- ' % 
peratare. ^ 



Wind. 



Dir. 



Velocity. 



6:Sb p. m . . 
5:40 p.m. .. 
6:53 p. m. .. 

6:07 p. m 

6:21 p. m. . . 











MilM 


op 


oa ^ 




p. h. 


66.8 


20.4 


e. 


6 


66.5 


19.2 


64 


e. 


7 


66.5 


19.2 


• • • • 


e. 


7 


66.4 


19.1 


■ ■ • • 


e. 


8 


66.5 


18.6 


66 


e. 


8 



MeCs 

p. 9. 

2.7 
8.1 
8.1 
8.6 
8.6 



Feet. 

1,725 

5,476 

4,248 

8,712 

1,725 



Meters. 

526 
1,669 
1,295 
1,182 

526 



66.8 
59.4 
61.0 
62.8 
66.6 



20.4 
15.2 
16.1 
17.1 
18.6 



66 



e. 

saw. 



e. 



MUe9 
p. h. 
6 



Mefe 

p. t. 
2.7 



8 8.6 



Sept 14, 1907 
9:12 a.m... 
9:28 a.m... 

10:00 a.m... 



69.8 I 20.7 
69.8 I 20.7 
69.6 20l9 



ae. 
se. 
Be. 



7 
8 
9 



8.1 
8.6 
4.0 



1,725 
2,616 
1,725 



798 
626 



69.8 
68.6 
69.6 



20.7 
17.5 
20.9 



se. 

wsw. 
se. 



8.1 



4.0 



BESULTS OF KITE FLIGHT. 



Sept. 14, 1907 

12:04 p.m...' 

12:58 p.m...' 

1:82 p.m... 

1:58 p.m.. .1 

2:06 p.m. ..I 

2:40 p.m... 

I 



71.8 


22.1 




se. 


72.0 


22.2 




B. 


72.4 


22.4 




se. 


72.0 


22.2 




se. 


72.0 


22.2 




se. 


72.0 


22.2 




se. 



18 
16 
14 
15 
17 
14 



5.8 
7.2 
6.8 
6.7 
7.6 
6.8 



1,725 I 526 
8,505 1,068 
4,979 1,518 



5,886 
8,688 
1,725 



1,626 
1,128 
526 



71.8 
62.6 
56.8 
6a4 
61.9 
72.0 



22.1 
17.0 
1&5 
15.1 
16.6 
22.2 



se. 

se. 
se. 
sse. 

se. 



18 



6.8 



14 



6.8 



SepUmber IS, 1907. — The flight was made with two captive balloons. Winds 
were very light, especially for first 2,000 feet (610 meters), the balloons drifting 
away but slightly. 

The maximum amount of wire used was 6,000 feet (1,829 meters). 

A dear sky prevailed thruout the flight. 

At the time of the flight the station was near the center of an area of high pres- 
sure covering the entire eastern part of the United States. A trough of low pres- 
sure extended from Minnesota to southern California. Heavy rains had occurred 
in the Gulf States during the previous twtoty-four hours. 

SepUmber 14, 1907, — The flrst flight was made with two captive balloons and 
only 2,000 feet (610 meters) of wire were used. 

The second flight was made with three kites having a total lifting surface of 
180 square feet (16.6 square meters). 

The maximum amount of wire out was 6,600 feet (2,012 meters); wire out at 
maximum altitude was 6,000 feet (1,829 meters). 

A few alto-cumulus clouds, moving from the southeast, were observed during 
the flight. 

At file time of the flights the entire portion of the United States, east of the 
Mississippi Valley, was covered by high pressure, the maximum being near the 
station. The high was accompanied by clear, cool weather. Low pressure was 
moving in over Montana from the northwest. 
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On Mount WwUiar, Vi , *»J^^ 


At dlObreDt hilihU >boT> n. 


is.r 


Alrtem. ^ 


W^± 


1 I 1 ' Dlr. Velodtj. 




Dlr. 


veiwair. 


(toptH,lMT 


77. < 


S6.8 
9D.C 


IB 


i: 


JRIM 

p. \ 


Vi 

».7 
2.7 


J;!S 






li 


■a 


'itiinl.Vte, 





BESULTS OF KITE FUOHTS. 



'si'w:"' 














































l:N*.ai... 





8Ht.l8,IM7> 
^.-MfLm...! 7 
«:Ilp.m... ? 
4:31 p. m... 9 

B:17p.m... S 



Brpttmiier 16, 190T.—Tbt Olgbt was made with two oaptlve baUoone asd at the 
maximum altitude reached 4,000 feet (1,219 meters) of wire were out. 

A tew oliTO-Btratua olouds, movliiK trom the eouthweat, were observed during 
the flight. 

At the time of the flight the etatlon wae near the center of an extensive area of 
high preeeure eoverlng the Atlantic and Quit coast States. A slight barometric 
depression, lowest near Lake Superior, prevailed over the middle Weet. Heavy 
ralia had fallen In the Qulf coast districts, 

Btptemher 17, i907._The flight wae made with three kites haying a total lifting 
surface of ISO square feet (16.6 square meters). 

The maximum amount of wire out was 8,500 feet (3,591 meten); wire out at 
maximum altitude wae 8,000 feet (1,899 metere). 

From 4/10 to 9/10 clouds, from the west and west- northwest, were visible thru- 
out the flight. The clouds were principally strato-onmulus and alto-oumulus. 

At the time of the flight the station was near the oenter of a ridge of high prcft- 
Bure extending from the upper Qreat Lakes to Florida. An area of low pressure 
waa moving off over Nova Sootla. Light showers bad previously occurred In the 
northern tier of States, the Middle Atlantic States, and Gulf States. 

SeplMiber 18, 190?.— The flight wae made with three kites bavli^ a total lifting 
surface of 180 square feet (16.6 square meters). 

The maximum amount of wire out was 4,500 feet (1,373 meters); wire out at 
maximum altitude was 4,000 feet (1,319 meters). 

From T/10 to 10/10 clouds prevaUed during the flight. The uppermost klt« 
entered thin clouds at an altitude of 2,163 feet (659 meters) above sea level. 
Dense fog was forming at close of flight. 

At the time of the flight the weather at the station was Influenced by an area of 
blgh preeeure central over the New England States. An area of relatively low pres- 
sure was central over South Dakota. Showers and thunderstorms had prerlously 
occurred over the Lake r^on and a greater part of the Middle Atlantic States. 
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RESULTS OP KITE FLIGHTS. 





On Mount Weather, Va. , J^|5tt 


At different height* abore sea. 


Date and 
boar. 


Air tem- 
perature. 


a 

5 




Wind. 


Height 


Air tern- < 
perature. 


9 




Wind. 


city. 




Dir. 


Velocity. 


Dir. 


Velo 


Sept 19, 1907 
8:51p.m.... 

8:57 p. m 

6:18 p.m.... 
6:17 p.m.... 


68.0 
68.0 
62.9 
62.9 


17.2 
17.2 
17.2 
17.2 


5S 

100 
100 
100 
100 


eae 

se. 
se. 
se. 


diiles 

p. h. 
11 
12 
11 
12 


Afeft 
p. ». 

4.9 
5.4 
4.9 
5.4 


FmL 

1,726 

2,174 

2,682 

1,724 


Metert. 
526 
668 
802 
526 


°F, 
68L0 
62.2 
68.0 
62.9 


17.2 
16.8 
20.0 
17.2 


100 

ioo" 


ese 
ese 
a. 
se. 


Jfifef 
0. A. 
11 


JHef* 
p.*. 
4.9 






12 


6.4 


Sept 20,1907 
4:16p.m.... 
4:28 p.m.... 

6:19 p. m 

6:26 p.m... 
5:86 p.m.... 
6:40 p.m.... 


73.8 
78.6 
78.5 
78.2 
78.0 
73.7 


28.2 
28.1 
28.1 
22.9 
22.8 
28.2 


86 


ne 

8. 

8. 
8. 
S. 
8. 


18 
12 
11 
11 
12 
10 


5.8 
6.4 
4.9 
4.9 
5.4 
4.5 


1,725 
2,106 
4,528 
8,954 
2,798 
1,725 


626 
788 
1,879 
1,206 
851 
026 


78.8 
75.2 
67.6 
69.8 
78.0 
78,7 


28.2 
24.0 
19.8 
21.0 
22.8 
28.2 


86 


sse 

8. 

W8W 
W8W 

saw 

8. 


18 


6.8 














"io" 


4.6 



Sept 21,1907 
7:40 a.m....' 71.8 
7:48 a.m... 72.0 


22.1 
22.2 
22.8 


78 

• • • • 


w. 
w. 

MT. 

w. 

W. 
W. 


18 
18 
12 
14 
16 
16 
16 


6.8 
6.8 
5.4 
6.8 
7.2 
7.2 
7.2 


1,725 
2,567 
8,698 
4,040 
4,076 
8,647 
1,725 


626 
785 
1,126 
1,281 
1,242 
1,112 
626 


71.8 
72.8 
68.9 
68.5 
69.8 
71.4 
75.7 


22.1 
22.4 
20.5 
20.8 
21.0 
21.9 
24.8 


78 

• • • ■ 1 


w. 

w. 

nw. 

nw. 

nw. 

wnw 


18 


6.8 


7:58a.m.... 72.1 






8:02a. m....l 72.6 


22.6 i.... 






8:40 a. m ; 74.0 i 23.8 

9:11a.m....' 75.1 28.9 


• • • • 

70 






9:40a.m...., 75.7 

1 


24.8 


89 


w. 


v 

1 


w. 


16 


7.2 



September 19, 1907.— The flight was made with three kites having a total lifting 
surface of 227 square feet (21.0 square meters). 

The maximum amount of wire out was 5,000 feet (1,524 meters); wire out at 
maximum altitude was 1,600 feet (488 meters). 

Dense fog prevailed thruout the flight and the upper limit of fog layer was 
probably about 2,400 feet (732 meters). 

At the time of the flight unsettled, showery weather prevailed generally over 
the entire northern portion of the country from New England and the Middle 
Atlantic States to the Dakotas. An area of high pressure was central over New 
England, and an extensive low was centered over Nebraska. Heavy precipitation 
had previously occurred over the Atlantic coast States. 

September 20, 1907.— The flight was made with three kites having a total lifting 
surface of 180 square feet (16.6 square meters). 

The maximum amount of wire out was 5,000 feet (1,524 meters); wire out at 
maximum altitude was 4,000 feet (1,219 meters). 

A clear sky prevailed thruout the flight. 

At the time of the flight a storm of considerable Intensity was central over Lake 
Superior. Unsettled weather with showers and thunderstorms was general over 
the districts Influenced by this depression, and heavy precipitation occurred near 
Its center. Moderately high pressure prevailed along the Atlantic coast. 

September SI, 1907.— The flight was made with three kites having a total lifting 
surface of 180 square feet (16.6 square meters). 

The maximum amount of wire out was 8,500 feet (2,591 meters); wire out at 
maximum altitude was 8,500 feet (2,591 meters). 

A clear sky prevailed thruout the flight. 

At the time of the flight a tropical disturbance was central over the mouth of 
the Mississippi Blver, and Lake Superior was the center of another low pressure 
area, while moderately high pressure prevailed between the two. Warmer weather 
with occasional showers had occurred In New England and the Middle Atlantic 
States. The entire northwestern section of the United States was dominated by 
a high of moderate pressure. A depression of considerable Intensity was moving 
off over the lower St. Lawrence Valley. 
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RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, Va., J^ji^ 



Air tem- 
perature. 



9 



Wind. 



Dir. 



Velodtj. 



At different helghta aboTe 



Height. 



Alrtem- | ^ !. 
peratnre. i 



Wind. 



Dir. 



Velodty. 



Sept 
S:M 
6:67 
6:01 
6:11 
6:2S 
6:86 
7:08 



28,1907 
p.ni..« 
p. m.. . 
p. m . . . 
p. m . . . 
p. lu . . . 
p. m . . . 
p. m.. . 



68.8 
68.6 
68.6 
68.2 
68.8 
68.7 
69.7 



17.7 
17.6 
17.6 
17.8 
17.4 
17.6 
18.7 





MiUs 




p.k.1 


8BW. 


8 


se. 


10 


ee. 


10 


s. 


10 


8. 


10 


8. 


11 


8W. 


11 



Meti 

p. 9. 

8.6 
4.6 
4.6 
4.6 
4.5 
4.9 
4.9 



1,725 
2,662 
8,061 
4,212 
5,695 
6,827 
1,725 



Meters. 

036 

808 

988 

1,284 

1,706 

2,061 

526 



6&8 
66.8 
68.5 
99.0 
57.0 
54.8 
65.7 



17.7 
18.8 
17.5 
15.0 
18.9 
12.4 
18.7 



JUUet 

J9. h. 

8 



W8W. 

w. 
wnw; 

wnw 

aw. I 



11 



Mefi 
p,s. 
8.6 



4.9 



Sept 24, 1907 

7:28 a.m... 

7:82 a.m.. 

7:45 a. m . . 

7:57 a. m . 

8:88 a.m.. 

9:31 a.m.. 
10K>2a.m... 
11:88 a.m... 
12:14 p.m... 
12:40 p.m.. 

2:87 p. m . . 



68.0 


20.0 


56 


88ir. 


16 


7.2 


1,726 


S26 


68.0 


20.0 


68.2 20.1 


67 


8W. 


16 


7.2 


8,085 


925 


66.8 


18.5 


67.5 19.7 


58 


8W. 


12 


6.4 


4,209 


1,288 


99.6 


16.8 


66.8 


19.8 


61 


8. 


10 


4.6 


5,561 


1,692 


57.6 


14.2 


68.0 


20.0 


61 


8W. 


12 


5.4 


6^728 


2,049 


54.1 


12L8 


70.0 


21.1 


61 


8W. 


14 


6.8 


8,040 


2,451 


52.8 


11.8 


72.5 


22.5 


58 


8W. 


16 


7.2 


9,588 


2,906 


4&7 


9.8 


75.2 


24.0 


56 


8W. 


18 


5.8 


11,800 


8,597 


84.8 


1.8 


75.7 


24.8 


54 


8W. 


12 


&4 


18,541 


4,127 


25.9 


-8.4 


76.0 


24.4 


62 


8W. 


11 


4.9 


14,774 


4,508 


28.5 


-4.7 


79.0 


26.1 


56 


8W. 


10 


4.5 


1,725 


526 


70.0 


26.1 



96 



w. 
I wnw 
wnw 
wnw 



I « • * • ] *v • 

w. 



66 



w. 

WBW. 
8W. 



16 



10 



7.2 



4.5 



September 23, 1907. — The flight was made with one kite having a lifting surface 
of 74 square feet (6.8 square meters). 

The maximum amount of wire out was 7,000 feet (2,134 meters); wire out at 
maximum altitude was 7,000 feet (2,184 meters). 

About 2/10 cirrus and alto-cumulus clouds were visible during the flight. 

At the time of the flight high pressure prevailed over the Canadian Maritime 
Provinces and over the Northwest. The station was surrounded by an area of 
low pressure central over Virginia and North Carolina. 

Sqfftember 24, id97.— The flight was made with four kites having a total lifting 
surface of 248 square feet (22.9 square meters). 

The maximum amount of wire out was 30,000 feet (9,144 meters); wire out at 
maximum altitude was 30,000 feet (9,144 meters). 

At the beginning of the flight a clear sky prevailed, but during the remainder 
some few alto-cumulus and strato-cumulus clouds were observed. 

At the time of the flight an extensive area of low pressure central over Ontario 
dominated the weather conditions over the eastern half of the country. Showers 
were general over this section, except in the Ohio Valley, and heavy rain had pre- 
viously occurred in the Middle Atlantic States and New England. High pressure 
was moving In from the Northwest, accompanied by much cooler weather, the 
center being north of the Dakotas. 
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RESULTS OP KITE FLIGHTS. 



On Mount Weather, Vsl, j^jSft 



At different heights abore 



Date and 
hour. 



Airtem- ^ 
peratuie. i ^ 



Wind. 



s 



Dir. 



Velocity. 



Height. 



Air tem- 
perature. 



B 
43 



Wind. 



Dir. : Velocity. 



Sept.25, 1907 
1:26 p.m.. . 
1:81 p.m... 
1:14 p. m.. . 
1:06 p. m .. 
2:20 p.m... 
8:00 p. m . . . 











MU9a 


OR 


oc 


f 




p. h. 


68.1 


18.4 




nw. 


28 


68.0 


18.8 




nw. 


24 


67.2 


14.0 




nw. 


24 


57.0 


18.9 




nw. 


28 


56.6 


18.6 




nw. 


19 


57.0 


18.9 




nw. 


28 



Meet 

foi'i 

10.7 
10.7 
10.8 
8.5 
10.8 



FseL 

1,725 

2,988 

4,292 

5,018 

6,805 

1,725 



Mftert. 

626 

896 

1,806 

1,680 

2,074 

526 



op. 
56.1 
48.9 
48.9 
88.8 
80.2 
57.0 



18.4 

9.4 

6.6 

8.8 

-1.0 

1&9 



nw. 
nw. 
nw, 
nw. 
nw. 
nw. 



MiUt 
p. h. 
28 



28 



Mtft 

p. 9. 

10.8 



10.8 



Sept 26, 1907 
7:30 a. m . . . ' 
7:41 a. m . . . ' 
7:58 a.m... 
8:18 a. m . . . 
8:26 a.m..., 
8:46 a.m..., 
9:18 a.m... 
9:28 a. m . . . 
9:46 a. m . . . 

10:88 a.m.. . 
2:18 p.m... 
2:28 p.m... 



40.6 


4.7 


75 


nw. 


11 


4.9 


1,726 


626 


41.2 


6.1 


71 


nw. 


18 


5.8 


8,181 


964 


41.6 


6.8 


72 


nw. 


12 


5.4 


4,119 


1,256 


48.5 


6.4 


69 


nw. 


11 


4.9 


4,712 


1,486 


44.6 


7.0 


* • • ■ 


nw. 


12 


5w4 


4,712 


1,486 


45.7 


7.0 


66 


nw. 


12 


5.4 


6,698 


2,042 


46.5 


8.1 


66 


nw. 


12 


5.4 


8,016 


2,448 


48.0 


8.9 


67 


nw. 


12 


5.4 


9,007 


2,746 


48.6 


9.2 


• • • • 


nw. 


12 


5l4 


10,061 


8,064 


49.6 


9.8 


65 


nw. 


12 


6.4 


11,701 


8,666 


54.5 


12.6 


■ • • • 


w. 


18 


5.8 


5,964 


1,816 


64.6 


12.6 


• ■ •.• 


w. 


18 


5.8 


1,726 


626 



40.6 
87.8 
88.6 
81.6 
31.8 
89.9 

4ai 

88.1 
89.2 
40.8 
37.4 
54.6 



4.7 

8.2 

0.9 

—0.8 

—0.4 

4.4 

4.5 

8.4 

4.0 

4.6 

&0 

12.6 



76 



nw. 
\ nnw. 
, nnw. 
I nnw. 
! nnw. 
' nw. 
' nw. 
I wnw 

wnw 

w. 

nw. 
I w. 



11 



4.9 



18 



5.8 



Sepiembtfr S5, 1907. — The flight was made with one kite having a lifting surface 
of 68 square feet (6.3 square meters). 

The maximum amount of wire out was 8,000 feet (2,i38 meters); wire out at 
maximum altitude was 8,000 feet (2,438 meters). 

About 1/10 strato cumulus douds, moving from the west-northwest, were ob- 
served at the b^inning of the flight, but the tendency was toward a clear sky 
thruout the flight. 

At the time of the flight a storm was central over the Gulf of St. Lawrence and 
a strong and cold high pressure area over the interior of the country dominated 
the weather conditions. Showers had previously occurred in the Lake region, 
Middle Atlantic States, and New England. Heavy to killing frost had occurred 
in the region to the southwest of the upper Great Lakes. 

BepienAer S6, 1907. ^The flight was made with four kites having a total lifting 
surface of 272 square feet (25.2 square meters). 

The maximum amount of wire out was 17,000 feet (5,182 meters); wire out at 
maximum altitude was 17,000 feet (5,182 meters). 

From 4/10 to 7/10 cirro-stratus clouds were observed during the flight, but the 
tendency was toward clearing at the close. A few lower douds were observed at 
an altitude of 5,700 feet (1,737 meters^ above station. Winds were very change- 
able in direction and velocity at an altitude of between 3,000 and 4,500 feet (914 
and 1,372 meters) above station, calm apparently prevailing most of the time. 

At the time of the flight an extensive area of high pressure, central over Ohio, 
covered the eastern half of the United States. A low-pressure area was moving 
off over the Gulf of St. Lawrence, and relatively low pressure prevailed over the 
Southwest. 
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Date and 
hour. 



On Mount Weather, Va. , f^j^ 



Air tem- 
perature. 



I 



a 

a 

t 



Wind. 



Dir. 



Velocity. 




At difflerftnt helghtt abore 



Air tem- 
perature. 



.a 

I 



Wind. 



Dir. 



Velocity. 



Sept. 27, 19071 ° F. 

7:25a.m.. .| 5a0 

7:38a.m... 60.8 

7:66a.m...' 51.6 

8:02a.m...' 63.0 

8:24 a.m.. .1 51.0 

8:60a.m...' 61.5 

9:12 mm...' 52.4 

10:58a.m... 57.0 

11:36a.m... 56.8 

12:18p.m... 57.5 



°c. 


f 


> 


10.0 


66 


3. 


10.2 


• • • • 


8. 


10.8 


• • • • 


8. 


11.1 


■ • ■ • 


S. 


10.6 


68 


8. 


10.8 


■ • • • 




11.8 


70 


8. 


18.9 


67 


8. 


18.5 


■ • • • 


se. 1 


14.2 


70 


86. 

1 



MiUt 

p. A. 

18 

11 

18 

15 

14 

8 

9 

20 
16 
16 



MeVs 
p, *. 
5.8 
4.9 
6.8 
6.7 
6.8 
8.6 
4.0 
8.9 
7.2 
7.2 



Feet. 

1,726 

2,406 

2,844 

8,216 

4,806 

6,365 

6,104 

8,576 

6,015 

1,726 



Meiers. 


^F. 


626 


60.0 


788 


62.7 


867 


68.2 


980 


61.8 


1,812 


48.7 


1,682 


48.0 


1,860 


46.9 


2,614 


40.8 


1,883 


47.8 


626 


67.5 



lao 

11.5 

11.8 

10.7 

9.3 

8.9 

8.8 

4.9 

8.0 

14.2 



66 



70 



a. 

8. 

W8W. 

8W. 

8W. 

8W. 

W8W. 

W8W. 

aw. 
ae. 



MUetlMeee 

p. A. 
18 



p. a. 
&8 



16 



7.2 



Sept 28,1907 
1:27 p.m... 
1:89 p.m.. . 
1:47 p.m... 
2:08 p. m. . . 
2:47 p. m. . . 
2:59 p. m. . . 



60.7 


15.9 


86 


ae. 


9 


4.0 


1,725 


626 


60.7 


16.9 


61.4 


16.8 


87 


ae. 


7 


8.1 


2,874 


876 62.1 


16.7 


61.6 


16.4 


88 


ae. 


7 


8.1 


8,915 


1,198 


60.8 


M.0 


62.0 


16.7 


87 


ae. 


7 


8.1 


5,108 


1,567 


56.8 


18.8 


61.0 


16.1 


89 


ae. 


8 


8.6 


8,300 


1,006 


62.2 


16.8 


60.4 


15.8 


92 


eae. 


9 


4.0 


1,725 


626 


60.4 


16.8 



86 I se. 
... 8. 

...' eae. 



4.0 



4.0 



Septewher 27 ^ 1907. — The flight was made with three kites having a total lifting 
surface of 204 square feet (18.9 square meters). 

The maximum amount of wire out was 12,500 feet (3,810 meters); wire out at 
maximum altitude was 12,500 feet (8,810 meters). 

From 3/10 to 10/10 alto-cumulus and strato-cumulus douds, from the west, were 
observed during the entire flight. 

At the time of the flight the station was in the center of a high-pressure area 
covering the Middle Atlantic States. An extensive area of low pressure, accom- 
panied by showers and thunderstorms, was central over eastern Kansas. Heavy 
precipitation had occurred in Plorida and the southern part of the upper Lake 
region. 

September 28, 1907, —The flight was made with one kite having a lifting surface 
of 160 square feet (14.1 square meters). 

The maximum amount of wire out was 6,000 feet (1,829 meters); wire out at 
maximum altitude was 6,000 feet (1,829 meters). 

The sky was overcast with alto-stratus clouds during the entire flight. 

At the time of the flight an extensive area of low pressure, central over the 
southern part of Lake Michigan, dominated the weather conditions over the Ohio 
Valley, the Lake region and part of the middle Atlantic coast States. An area of 
moderately high pressure was central over New England and another over Kansas. 
Heavy rain had previously fallen in the Lake region, the south Atlantic, and Gulf 
coast States. 
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RESULTS OP KITE PLIGHT. 



On Mount Weather, Va., j^f|^ 



Date and 
hour. 



Air tem- 
perature. 



a 

a 



Wind. 



Dir. 



Velocity. 



At dilTerent heights abore sea. 



Height 



Air tem- 
perature. 







Wind. 



Dir. 



Velocity. 



Sept 90, 1907 

7:2S a. m. . . 

7:42 a.m... 

8:00 a.m... 

8:14 a.m... 

8:40 a. m. . . 

9:84 a.m. . 

9:47 a. m. . . 
10:10 a.m... 











Mile* 


O-P. 


oa 


f 




p, h. ' 


5fi.S 


18.1 


79 


nw. 


17 


67.0 


18.9 


77 


w. 


16 


6&4 


14.7 


76 


w. 


16 


60.0 


16.0 


78 


w. 


16 


69.7 


J&.4 


78 


nw. 


19 


69.0 


16.0 


71 


nw. 


22 


69.6 


16.8 


69 


nw. 


22 


61.0 

1 


16.1 


68 


nw. 


24 



MefM 

p.*. 
7.6 
6.7 
6.7 
7.2 
8.6 
9.8 
•9.8 
10.7 



Feet 

1,725 

2,899 

8,441 

8,986 

4,987 

6,689 

4,466 

1,726 



Meter: 

626 

881 

1,049 

1,216 

1,666 

1,998 

1,868 

626 



66.6 
68.8 
62.0 
49.1 
46.0 
60.2 
46.8 
61.0 



18.1 

12.1 

11.1 

9.6 

7.2 

10.1 

&2 

16.1 



* i 

79 nw. 
.... wnw 

nw. 

' wnw 

w. 

w. 

wnw 

nw. 



68 



MiUi Mte» 
p. h. ' p. g. 



17 



7.6 



■ ■ • • • 



24 



ia7 



SepUimher SO, 1907. ^The flight was made with three kites having a total lifting 
surface of 204 square feet (18.9 square meters). 

The maximum amount of wire out was 10,000 feet (3,048 meters); wire out at 
maximum altitude was 6,000 feet (1,829 meters). 

Prom 2/10 to 6/10 strato-cumulus clouds were visible during the flight. At an 
altitude of 4,987 feet (1,506 meters) above sea level the uppermost kite was in the 
clouds. 

At the time of the flight a ridge of high pressure extended from the Dakotas 
southeastward to the Middle Atlantio States. The pressure was low in the upper 
St. Lawrence Valley and over New Mexico. Heavy rain had previously fallen in 
New England. 



THE USE OF UPPER AIR DATA IN WEATHER FORECASTING. 

By AiiFBBD J. Henby, Profeeeor of Meteorology, Weather Bureau, 

U. S. Department of Agriculture. 

During the summer of 1907 the writer^ as one of the forecasters of 
the United States Weather Bureau, had the opportunity of comparing 
upper air conditions, as obtained by kite flights at Mount Weather, Ya., 
with the general meteorological conditions over the eastern part of 
the United States, as shown by the 8 p. m. daily weather map. In this 
comparison, brief as it was, some conclusions were reached that it is 
belieyed will be useful in the art of weather forecasting. Before recit- 
ing these conclusions the reasons for believing that they will serve a 
useful purpose will be briefly stated. 

The problem which confronts the forecaster is essentially one of 
determining in advance both the path and the rate of movement of 
areas of high pressure (anticyclones) and areas of low pressure 
(cyclones). A failure to accurately determine either the path or rate 
of movement of these great whirling masses of air results disastrously 
to the forecasts. The surface conditions and their relation to the 
development and movement of highs and lows afford at best but a 
suggestion of the action that is probably taking place in the great 
mass of the atmosphere aloft; hence it was concluded several years 
ago, that the systematic exploration of the upper air might yield 
important results, not only to the art of weather forecasting, but 
also, to the better understanding of the general circulation of the 
atmosphere. 

In the application of the data secured by kite flights to the problem 
of weather forecasting the first step is naturally an endeavor to corre- 
late the data of the free air with the known facts concerning the devel- 
opment and movement of highs and lows. If thereby a clearer insight 
into the mechanism of either the high or the low can be gained, by 
just so much will the art of forecasting be improved. Thus, for exam- 
ple, if the depth or vertical thickness of a low were known one would 
be able by means of surface observations which now give its horizontal 
dimensions to exactly delimit its position in the atmosphere. This 
additional knowledge would greatly add to the ability of the fore- 
caster to correctly outline the future course and intensity of the storm, 
since it is well known that deep barometric depressions have quite 
different characteristics from shallow depressions. 
58 
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Kite obserrationsy when made conBecutiYelyy afford the forecaster an 
opportunity to compare the daily temperature changes aloft with those 
on the surface. The relation between such changes and their bearing 
upon the coming weather is an important consideration. Another 
factor of greater or less significance is the possibility of determining 
from the temperature and moisture conditions aloft whether clouds will 
form, what changes existing clouds will undergo, whether they will 
increase in density and assume the blanket form or break up and dis- 
appear. These in general are some of the possibilities of the use of 
upper air data in weather forecasting. 

The material afforded by the kite observations was confined to air 
pressure, temperature, and wind direction. Considering briefly its 
application to the problem in hand, it should be remarked that in the 
beginning it was used largely to check the conclusions which seemed 
manifest from the surface conditions, to dispel uncertainty when pos- 
sible; and, in general, to illuminate the situation as it appeared from 
surface conditions only. 

Perhaps the element which was most useful in the beginning was 
the direction of the wind in the upper layers. The observations on 
this point disclosed one or two facts of particular interest and import- 
ance, viz, the marked tendency of east and south winds to shift to the 
right with increasing altitude. This fact was brought out in the Blue 
Hill kite observations and is fully confirmed by those made during 
the past summer at Mount Weather. The altitude at which the shift 
occurs varies, but is generally below 3,280 feet (1,000 meters). The 
deviation in the case of westerly winds, however, is about as apt to be 
to the left as to the right and this is particxdarly so in certain types 
of pressure distribution. 

While the direction of the wind is an important consideration to 
the forecaster the depth of the several layers having different direc- 
tions is still more so, since, by knowing roughly the latter, he can 
form an approximation to the height to which the atmosphere is dis- 
turbed by the circulation of the high or the low, as the case may be, 
and consequently the intensity of the storm and the probable extent 
of territory affected by it. In one case during last summer the early 
dissolution of a low was foreshadowed by the fact that the wind cir- 
culation proper to it extended upward less than 2,500 feet (762 meters) 
above the station. 

The depth of currents which clearly belong to the circulation of 
highs and lows seems to vary between rather wide limits. In the case 
of easterly winds, which in most cases are caused by the approach of 
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a low from the west, the altitudes attained by such currents were found 
to be generally less than 2,000 feet (610 meters); thus, in twelve cases 
of east to south winds the average depth of the surface winds was 
1,682 feet above the station, the maximum depth was 2,631 feet,, the 
minimum 349 feet. In the case of winds between north and east,~the 
average of six cases was 3,033 feet (924 meters), the maximum was 
6,735 feet (1,943 meters), and the minimum was 1,181 feet (360 meters). 
The maximum depth, 6,735 feet, was caused, however, by an anticyclone 
whose center was directly north of the station. In a few other cases 
it was noticed that relatively high easterly winds prevailed when the 
center of the anticyclone was near to and north by east of the station. 

An exceedingly interesting kite flight, which sustains the view that 
occasionally easterly winds prevail at great altitudes, was made at the 
Blue Hill Observatory on June 19, 1900 (Annals of the Astronomical 
Observatory of Harvard College, Vol. XLIII, Part in, page 193). In 
this flight east-northeast winds prevailed from the earth's surface to 
an altitude of 13,815 feet (4,211 meters). The wind at that elevation 
clearly formed a part of the circulation between a strong high that 
was central in the Lake region and a low off the south Atlantic coast. 
The preceding examples represent an extreme rather than a mean con- 
dition, nevertheless they form an important exception to the general 
statement that easterly winds are. shallow. 

The wind at Mount Weather shifts to a westerly quarter on the 
passage of a low over the station. The altitude of the westerly cur- 
rents is very much greater than that of the easterly and the velocity 
is greater. Twelve ascents were made during the summer in which 
altitudes of 2 miles and over (3 kilometers) were reached. In three 
of these ascents the wind had a southerly component at the highest 
elevation reached; in each of the three a marked barometric depres- 
sion covered the Northeastern States, with lowest pressure over the 
mouth of the St. Lawrence Biver. In two other ascents very high 
altitudes were reached with a different distribution of pressure, viz, a 
great trough of low barometer in the Mississippi Valley, with strong 
areas of high pressure on both sides. In both of these cases there was 
also a southerly component in the wind direction aloft. In the remain- 
ing seven cases the winds were west-northwest or west, or in the direc- 
tion of the prevailing winds in the cirrus cloud level. While it seems 
probable that the winds up to at least 2 miles above the earth's surface 
respond to the barometric gradients observed below, it is by no means 
proved that such is the case. This subject needs further elucidation. 

A knowledge of the vertical temperature distribution in highs and 
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lows, obtained thru kite flights, has afforded valuable information at 
times. The following general conclusions are drawn from the data 
thus far collected: (1) The air column in the low is warmer than in the 
high for such altitudes as were reached by the kites; (2) the region 
of greatest cold is found in the southeastern quadrant of the high; 
(3) as the center of the high crosses the meridian of the station and 
passes to the eastward the temperature conditions aloft become more 
or less unstable, inversions take place, and the rate of decrease of tem- 
perature with increase of altitude diminishes. 

Occasionally in the kite flights layers of air are met having tem- 
peratures higher than those found in layers of less altitude; in other 
words the vertical gradient is interrupted and instead of a fall in 
temperature with increase in altitude a rise is found. Such breaks 
in the continuity of the vertical temperature gradient are known as 
inversions. 

Temperature inversions may be classed as follows: First, those 
which occur in the rear of a low or on the immediate eastern front of 
a high. Inversions in this region are thought to be due to the cir- 
cumstances that the warm surface layers of the low feel the cooling 
effect of the high a little sooner than the layers at some distance 
aloft This assumption follows the suggestion of Mr. H. Helm Clay- 
ton, of the Blue Hill Observatory, viz, that the cold air of the north- 
ern portion of the high moves more rapidly east-southeast, than does 
the high itself, and that, on account of its greater specific weight as 
compared with that of the air into which it is moving, it sinks toward 
the earth's surface in an inclined stratum which reaches the ground 
in the rear of the low. This type of inversion has little or no 
significance to the forecaster, since, ordinarily, cooling in the rear of 
the low proceeds until the upper layers, within the limits of observa- 
tion, at least, acquire a temperature nearly such as is required by the 
adiabatic rate of cooling for dry air. 

A second type of inversion is met when the kites pass from one cur- 
rent of air into another having a different temperature. The existence 
of a current of warm air flowing along and above a colder one is revealed 
in this^way. Inversions of this nature sometimes afford early indications 
of the approach of warmer conditions at the surface. The difficulty 
in properly applying this information at present lies in the fact that 
the horizontal extension of the warmer current is unknown. 

The rate of decrease of temperature with increase of altitude is 
almost constantly changing, being generally different in the forenoon 
from what it is in the afternoon. 
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The sequence of changes in this element in its relation to the drift 
of highs and lows appears to be about as follows: In the region of cold, 
dry winds which is found on the eastern front of a high it approaches 
closely to the adiabatic rate for dry air, viz: 1^ F. in 185 feet or 1^ C. 
in 100 meters. From this rate which is the maximum it begins to 
diminish with the shift of the winds to an easterly quarter and the 
consequent increase in their moisture content. The rate in rainy 
weather is rather yariable sometimes being almost zero up to a height 
of nearly a mile and again being much greater. 

The rate of decrease most frequently observed was about 3.5^ F. 
per 1,000 feet or 0.6° C. per 100 meters. 

The forecasting value of this phenomenon (the vertical temperature 
gradient) is not yet understood. 

The foregoing covers in brief the most important considerations 
suggested by the summer's experience. 

With the addition of the humidity element to the kite observations 
and the accumulation of data for the cold season it is expected that 
our present knowledge of the relations which subsist between air con- 
ditions aloft and at the surface, respectively, will be greatly increased. 

EXPLANATION OP OHABTS IV-VL 

Charts IV, Y, and YI have been prepared to show the temperature 
conditions at the surface of the ground on Mount Weather, Ya., and 
in the air strata above that station at about the time of the morning 
observation thruout the service, viz, 8 a. m., seventy-fifth meridian time. 

The morning hour was chosen because it afforded a better oppor- 
tunity for a comparison between the conditions aloft and at the sur- 
face than any other hour of the day that was available. As the ulti- 
mate object of kite flying is to secure data that will be useful in 
forecasting it is essential that the conditions disclosed by the flights 
be studied not only in connection with the local surface temperature^ 
wind, etc, but also with the general distribution of temperature, wind, 
etc., as shown by the daily weather map. 

The majority of the flights were made at or near the morning obser- 
vation hour. The temperatures secured by flights between 7:30 and 
8:30 a. m., at altitudes less than 1,500 meters, were used as of the hour 
8 a. m. In the region above 1,500 meters it was assumed that the 
diurnal variation in temperature could be safely neglected.^ Accord- 

1 See Annals of the Astronomical Observatory at Harvard College, Vol. LYIII, 
Part 1. The Diurnal and Annual Periods of Temperature, etc., by H. Helm 
Clayton. 
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inglj such readings as were secured in that region, whatever the hour, 
were also used as of the hour 8 a. m. When the kite flight or balloon 
ascension was made in the afternoon the surface temperature at the 
morning hour was plotted on the charts and a correction, depending on 
the hour, the altitude, and the general character of the day was applied 
to the readings below 1,500 meters to reduce them to the probable 
value for the morning hour. 

The charts purport to show, therefore, the temperature at the sur- 
face of the ground at about 8 a. m. each day, also the probable temper- 
atures aloft at the same hour. Inversions are indicated by dotted 
lines and interpolated values by broken line& 
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THE CHANGE OF PHASE DUE TO THE PASSAGE OF 
ELECTRIC WAVES THRU THIN PLATES AND THE INDEX 
OF REFRACTION OF WATER FOK SUCH WAVES, WITH 
APPLICATIONS TO THE OPTICS OF THIN FILMS AND 
PRISMS. 

By William B. Blaib. 
INTRODUCTION. 

Prof. A. Righi in his Optik der Elektrische Sohwingungen describes 
numerous expeiiments with short electric waves tending toward the 
proof of the analogy of these with light waves. The disturbance pro- 
ceeding from a Bighi exciter is analogous to a plane polarized ray of 
white light, and the diJSerent wave-lengths, instead of being detected 
by their color, are known by the dimensions of the receiver which 
responds to them. Accurate measurements of these wave-lengths are 
made with either the grating or the interferometer. In addition to 
Bighi's work, Lampa's experiments with grating and spectrometer,^ * 
Cole's application of Fresnel's formulas,' Pierce's measurement of indices 
of refraction by the interferometer method,' etc., all seem to justify 
the assumption of the analogy above referred to and it(3 use in extend- 
ing our knowledge of optics as well as in the study of electric waves. 
The following experiments, upon which work has been in progress for 
the past two and one-half years, and their discussion are in line with 
this assumption, and, as will be seen by the description of the apparatus, 
ingenious devises, used here in more or less modified form, have been 
borrowed from all the experimenters named. 

There is fairly good agreement among the values found for the spe- 
cific inductive capacity of water, except those by Drude,^ in the de- 
termination of which he used about the same wave-length as that used 
in the following experiments, and those by Lampa ^ for wave-lengths 
of 4, 6, and 8 mm. In both of these cases the values given for the 
index of refraction increase with the decrease in the length of wave 
used, apparently indicating anomalous dispersion. Drude's measure- 
ments were with waves on wires; Lampa used a 4^ prism. Drude^ has 
treated these results theoretically, adapting the theory of dispersion 
from Chapter V of his text-book on the Theory of Optics. His expla- 

'AU references appear at the end of the article. 
BMWO 5 65 
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nation is not easy to accept when the extremely slow frequencies of 
even the shortest electric waves used compared with those of light 
waves are taken into consideration. 

In his work on the Indices of Refraction of Metals/ in which he 
uses thin metallic prisms, Prof. A. Eundt passes the subject of variable 
change of phase with the remark that "If the refracting angles are 
correctly measured by reflection, the observations of deviation can 
fiardly be falsified by variable change of phase." 

All work in which optical methods are used on the thickness of thin 
liquid films ha^ been done on the assumption that n, the index of 
refraction, as computed by the usual formulas is the same for any thick- 
ness of the dielectric. The assumption that n for a given wave-length 
does not vary with the thickness of the plate is probably correct^ but 
since, as will be shown later, the change of phase is not a linear func- 
tion of this thickness, other than the usual formulas must be employed 
for computing n from the experimental data. The experiment upon 
the paraffin plates was taken up with the hope of testing the existence 
of this " variable change of phase," but the apparent failure to get 
positive results led to the setting aside for the time of the problem. 

Altho the results of Mr. Cole's' attempt, in which he used electric 
waves of 5 cm. length, to get measurable effects thru a plane par- 
allel plate of water gave little hope of success, the object at first of 
the experiment with water was to determine its index of refraction n 
by the interferometer method. The finding of different values of n, 
when computed by the usual formulas, for different thicknesses of the 
plate led to further work, the additional purpose of which was a quan- 
titative determination of the variable change of phase. 

Part I. 

In the process of repeating some of the work already done with 
electric waves, a fairly reliable interferometer of essentially the form 
used by G. Pierce,' of Harvard, was set up. Fig. 1 shows the arrange- 
ment of this interferometer. It will be noted that the receiver B is 
influenced by the direct radiation from the gap as well as by the 
parallel rays from the parabolic cylinder P, and by the energy reflected 
from the dielectric D as well as by that reflected from the plane mir- 
ror M. The direct radiation from (7 is a constant as is also the energy 
reflected from Z>, provided its position remains unchanged during the 
experiment upon it. The wave-length used was 15.2 cm. An electro- 
lytic interrupter of frequency above 2,000 was used, which, while it 
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was not as oonstant as could be desired, gave steadier galvanometer 
deflections and considerably more energy than the ordinary vibrator. 
The plane mirror M is movable parallel to itself. The galvanometer 
used was a four-coil instrument of the Thomson 
type. Oalvanometer readings are taken for dif- ^ ^'^-^ 

erent positions of the mirror, which when plotted 
give a sinusoidal curve. The maxima and mini- 
ma of this curve are due to the interference of 
the reflected with the incident radiation and the 
distance between any two minima is half a wave- 
length. The introduction of the dielectric Z> 
moves these maxima and minima up a dis- 
tance depending upon its index of refraction Fio. 1. 
and thickness. It is not always possible to recognize a given maximum 
or minimum after it has been displaced. This necessitates an assump- 
tion as to the number of half wave-lengths it has been moved up and 
consequently a previous rough determination of the index of refraction. 
For work to which it is well adapted this apparatus is capable of 
duplicating results to 1 per cent. 

Conversation with Professor Millikan at this time (June, 1905) as to 
the possible uses to which this apparatus might be put, suggested 
among other things the problem of the change of phase due to thin 
films. This problem, it seemed, could easily be experimentally treated 
for electric waves of 15 or 20 cm. length, since the chief difficulty of 
the optical treatment, i. e., getting a sufficiently thin and uniform film 
of known thickness, disappears for this wave-length. Work was ac- 
cordingly begun with paraffin as the dielectric. Previous work with 
a prism gave 1.47 for the index of refraction of paraffin. This value 
is the mean of five determinations, the highest of which is 1.48, the 
lowest 1.46. The prism had a refracting angle of 60^. Each face was 
50 cm. wide by 20 cm. high. The same paraffin used in the prism was 
used in the interferometer experiment. 

Ten plane parallel plates of the order of >l/10 in thickness and a 
plane parallel block of thickness approximating a wave-length were 
made as follows: (1) Sufficient paraffin for all castings was melted in 
one vessel; (2) as soon as possible after pouring the molten parafiGin 
into the form it was immersed in a salt-ice-and-water freezing mixture; 
(3) using a plane surface, a straightedge, and a carpenter's plane, the 
castings were made into plane parallel plates. The plates were large 
enough to extend 2 cm. each way beyond the opening of the parabolic 
cylinder. This opening was 80 by 31 cm. Their thicknesses in mil- 
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limeters as measared by means of a pair of outside calipers were as 
follows: 

Thicknesa ofplaUSy in miUimetera. 



Hate No. 


Measured separately. 


Measured together. 


Means. 


1 
2 
8 

4 
6 


8wO 
7.6 
7.9 
6.8 
7.8 






Totals Noe. 1-6. 


86.6 


87.1 


86.8 


6 
7 
8 
9 
10 


7.6 
6.8 
6.6 
6.4 
6.0 






Totals Noa 1-ia 
Block. 


68.2 
68.6 


69.4 


68.8 
68.6 



These plates were mounted 1.25 cm. apart. Two measurements of 
the index of refraotion were taken with ten plates, one with the first 
five and one with the block. The results are as follows: 

10 Plates 1.55 

1.65 

5 Plates 1.56 

Block 1.50 

Since the difference between these values and those obtained by the 
spectrometer method as well as that between the block and the plates 
might possibly be due to the fact that the thinner plates freeze undctr 
somewhat different conditions from the thicker, a change of phase 
could hardly be argued from these data alone. 

Further experiment with the same apparatus showed that a sufficient 
effect could be obtained thru 4 cm. of water to determine its index 
of refraction, provided an assumption, n = 80, were made as to the 
number of half wave-lengths a given minimum in the curve showing 
the interference effect was moved up when the dielectric was put in 
place. 

In order to avoid the necessity of this assumption, a vessel was made 
of which one of the sides was movable parallel to itself by means of a 
screw of 11 threads per inch (4.4 per cm.). The plan was to move the 
plane mirror so as to keep the path of the waves in air constant and, 
by varying the path in water, to find the wave-length in water. The 
resulting interference curve was apparently quite irregular but could 
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be qualitatiyelj repeated. The position of its first maximum and min- 
imum indicated a considerably shorter wave-length in water at 1.1 
and 2.1 22ds of an inch (1.3 and 2.4 mm.) than that given by the as- 
sumption of n*=80 at 17° C. This variation could not be followed 
with certainty farther than the first maximum and minimum and that 
far only qualitatively on account of irregularities evidently due to 
other causes. A possible variation in the amount of the reflected 
energy with the thickness of the water plate suggested itself and made 
some other form of interferometer desirable. 

On consideration of these results, Professor Michelson thought fur- 
ther pursuit of the experiment with more elaborate apparatus worth 
while, suggested the trial of other forms of interferometer, and advised 
that paraboloids instead of parabolic cylinders be used as reflectors. 
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Fia. 2. 

The apparatus decided upon was in the form of a Michelson inter- 
ferometer (fig. 2). The collimating and focusing paraboloids P^ and 
P, have each a focal length of 17.75 cm. and an opening of 90 cm. in 
diameter. The screen SS' for dividing the radiation is 122 by 183 cm. 
in size and composed of parallel wires. To make this screen a number 
22 copper wire was thrown over the heads of tacks at the top and 
bottom of a wooden frame. After a few trials the wires were put 5 cm. 
apart. The movable plane mirror if, is a circle 122 cm. in diameter. 
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It IB mounted on parallel ways and moved by meana of a aereir of mil- 
limeter pitch and 131 em. in length. On the other arm of the inter- 
ferometer, an elliptical plane mirror Jf,, 122 om. wide and 173 em. 
long, ia set at an angle of 16° with the vertical and throws the radia- 
tion down thru the liquid dieleotrio to a horisontal reflector M^ 
All refieotors, except the horizontal ones on which zinc waa used, are 
made of wood covered with a heavy grade of tin foil Care was taken 
in their oonstruotion to get them plane and to guard against warping. 
The path of the waves thru the interferometer from gap to re- 
ceiver ia about 6 meters — so great that when the wave producing and 
receiving apparatus which had given galvanometer throws ae desired 
up to 30 cm. in the old interferometer was installed in this, the largest 
deflection obtainable at a meter distance in the Tn*Timtinn of the inter- 
ference effect waa fi om. While the energy furnished was sufficient to 
ahow the interference and measure the wave-length, no efEecta at all 
could be obtained thru water. After two or three months of ex- 
perimenting, the following apparatus and methods of manipulation 
were deoided upon as satisfactory, the test being the duplication of 
results to, in most cases, 1 per cent, in others, more or less depending 
on the thickness of the dielectric used. 

The spark gap (fig. 3) consists of two balls of aluminium, B, aud 
B^ so mounted in a triangular frame that the space between them can 
be filled with oil and their distance apart adjusted to .06 mm. or lees 
if desired. The upper ball waa mounted 
on a spindle so that it could be turned to 
a freshly polished place without changing 
its position. The lower one waa put in a 
cup, which in turn was fitted into the 
frame by means of threads of millimeter 
or half millimeter pitch, depending on the 
diameter of the cup. This cup also oon- 
^ tains the oil or other dielectric in which it 
^ is desired that the sparking shall take place. 

T It was found, however, that the energy 

Pio. 3. from a spark between freshly polished sur- 

faces diminished quite perceptibly as the surface became worn and 
that the spark from the surfaces made rough by sparking, while it 
was weaker, was a much more constant source of energy. Had it 
not been for the great number of readings, about 20,000 in all, 
required by the experiment, the rotation of the bolls would not 
have been necessary. 
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To adjust the gap the balls were set at some distance apart, say 
2 mm. and then moved closer together a given fraction of a millimeter 
at a time, galvanometer readings being taken at each point. From a 
plot of the relation between the width of the gap and the energy given 
out by it^ the best width was easily determined. This width was found 
to vary with the shape of the electrodes producing a given wave-length- 
For the electrodes used in this experiment it was found to be about 
one millimeter. A gap intended for long use was set at a width slightly 
below that giving the maximum amount of energy. During the tak- 
ing of readings for the above curve, the plane mirrors were equidis- 
tant from the screen, and the width of the gap was the only thing 
about the interferometer which was varied. Vaseline oil was used. 
The three sizes of balls used were 2, 4, and 8 cm. in diameter. The 
circuit formed by the two balls about the oil gap was connected by 
means of two air gaps, each about 7 or 8 mm. wide, with the half-inch 
balls forming the terminals of the secondary circuit of a sort of Tesla 
coil, which in turn worked on the secondary of a 14-inch induction 
coil. 

The primary of the Tesla coil consisted of 37 turns of bare number 
14 copper wire wound on a glass tube 7.5 cm. in diameter and 25 cm. 
long. A sliding contact was used to vary the induction in this cir- 
cuit and any desired capacity could be introduced. Any suitable sec- 
ondary circuit could be slipped inside of this primary. The secondary 
used consisted of 22 meters of number 19 bell wire wound in a single 
layer on a glass tube 6 cm. in diameter and 27 cm. long. The con- 
necting wires made this circuit 25 meters, in length. For connections, 
see fig. 2, in which b and 6' are the wires coming from the secondary 
of the induction coiL A current of air was passed thru each of 
the three air gaps, made necessary by these connections, after each 
reading in preparation for the next. This put the gaps in the same 
condition before each reading and added materially to the constancy 
of the throws for any given position of the plane mirrors. Two Ley- 
den jars and 15 turns of the primary were used for the 25 meter sec- 
ondary. 

A mercury turbine interrupter run at a frequency of 50 was used in 
the primary of the induction coil. The ^^ ^ ^- ii^otor running this 
interrupter was kept well oiled and ran on a 110- volt circuit, which 
rarely varied by more than a volt during any set of readings. To 
secure this constancy of voltage, readings had to be taken between 
1 and 5 a. m. — ^i. e., at the time when there was no variable load on 
the generator supplying the current. Conditions were also much 
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better at this time for satisfactory use of the galvanometer, the earth's 
field being almost entirely free from disturbance and the building 
from vibration. The interrupter itself was frequently cleaned to pre- 
vent the possibility of poor contacts due to deposits of either carbon 
or oxide of mercury on the terminals of the primary inside the inter- 
rupter. 

The primary of the induction coil was further interrupted at D by 
a pendulum 410 cm. long. The pendulum struck a trigger which put 
the make and break under control of a spring, insuring not only the 
same sort of make and break, but the same length of contact for each 
reading of the galvanometer. Experiment with different times and 
sorts of contacts showed the necessity of such a device as the above 
and results amply justify its use. 

It was thought that preventing the direct radiation from the gap 
from entering the interferometer added somewhat to the symmetry of 
the interference curve. This was done by means of a spherical mirror 
large enough to extend 2 or 3 cm. beyond the gap circuit, and so 
placed as to have the gap at its focus. 

The dividing screen was made adjustable as follows: Number 28 
copper wires were fastened at regular intervals to a helical brass wire 
spring which was slipped over a brass tube. Varying the tension on 
the spring varied the distance apart of the wires. Each wire is 
stretched and kept in position by a lead bullet cast on its lower end. 
A curve is plotted representing the relation between the distinctness 
of the interference and the distance apart of the screen wires. The 
distinctness of interference is found by taking the difference between 
the galvanometer throw at a given maximum and that at the adjacent 
minimum. The point of maximum distinctness can in this way be de- 
termined and the wires set* accordingly. The distance 
apart of the wires in this experiment was from 6 to 7 cm. 
Two receivers were used, one of which i?^ was so placed 
\(^ as to receive the direct radiation from the gap; the other 
R^ the radiation after the interference has taken place. 
These were thermal receivers of the Elemincic type and 
like those used by Mr. Cole.* Fig. 4 shows the construc- 
Fia. 4. tion of a receiver. O and O' connect with the galvan- 
ometer. H is the thermal junction. The wires used for the thermal 
junction were iron and constantan and had a diameter of 0.001 
inch. Bound wires of this size could not be obtained from any 
of the several companies applied to for them, consequently the 
wires were ground down from 3 mill wires. An apparatus for this 
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purpose was constructed which stretched the wire and rotated it at a 
desired speed. The wire was reduced bj the application of fine emery 
paper. Eeceiyers made from these wires were thought to be more 
sensitive than those constructed from wires having elliptical sections 
of the same area. No quantitative test, however, of this point was 
made. 

X and X', fig. 4, are copper cylinders which may be slipped off and 
on the electrodes of the receiver and serve for its tuning. The method 
of tuning is that described by Mr. Cole.^ A curve is plotted of read- 
ings taken for different lengths over all of the receiver. This curve 
has but one maximum, and it corresponds to that length of receiver 
best adapted to the gap. Considerable importance attaches to careful 
tuning if distinct interference effects are desired. 

R^ and i?, are connected to the same galvanometer so as to oppose 
each other. The amount of energy received by R^ may be varied at 
will by varying its distance from the gap or by changing its dimen- 
sions. It is so adjusted that the galvanometer system swings as far 
to the right at a given minimum due to interference as it does to the 
left at the succeeding maximum. Several important results are accom- 
plished by this arrangement. Instead of throws varying from 1 or 
2 cm. at the minima to 25 or 30 at the maxima, throws of —5 or —6 cm. 
at the minima and +5 or -h 6 at the maxima are obtained. A curve 
plotted from readings of the first sort has a nonsymmetrical appear- 
ance, the maxima being sharper and less regular than the minima, 
while for the second sort a smooth sinusoidal curve is obtained in 
which maxima and minima have the same shape and are alike easily 
determined. The interference curve is plotted with reference to the 
line representing the direct radiation from the gap, in this way elimi- 
nating to a considerable extent irregularities in the readings due to 
small variations in the amount of this energy. The extent of a given 
galvanometer throw is so reduced as to be within the limits for which 
the throw is proportional to the steady deflection without a sacrifice 
of distinctness in the resulting plot of these throws. 

The galvanometer is so adjusted that a throw takes place in a little 
less than the time of contact as controlled by the pendulum (about 
two seconds), and throws rather than permanent de4ections are read, 
because they can be taken more rapidly and with less wear of the gap. 
In order to reduce these throws to permanent deflections for purposes 
of comparison, it was planned to determine empirically a plot of the 
relation existing between a series of throws from up to 25 or 30 cm. 
and their corresponding deflections. This was done by means of a 
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dry cell and yariable resiBtanoe in circuit with the galyanometer and 
the pendulum make and break. The ratio of the permanent deflection 
to the throw remained constant for wider limits than had been antici- 
pated, BO that the use of two receiyers as described aboye obyiated the 
necessity of the reduction. The ratio for the galyanometer used was 
0.66. Care was taken in the disposition of coils and lead wires that 
their magnetic fields should not affect the earth's field at the galyar 
nometer. 

Preliminary experiment with the trough for containing the dielec- 
tric showed that wood, beeswax, and glass reflected enough energy to 
giye quite distinct interference, i. e., their effects could not be neglected 

in comparison with water or metals 
and had to be eliminated. It also 
appeared that the reflection from a 
thin plate of water yaries with its 
thickness, being greatest at Iji 
where X is the waye-length in water 
assuming n 8 8.92; and that on ac- 
count of yariation in the amount of 
energy transmitted by such a plate 
with its thickness, the water-bees- 
wax, water-glass, etc., surfaces gaye 
yarying reflections. 

Elimination of these yariable ef- 
fects was accomplished by the con- 
struction of a glass trough and mir- 
rors arranged as shown in fig. 5, 
' which is a cross-section of the re- 
flectors on this arm of the interfer- 
ometer, ifj is the elliptical mirror placed at an angle of 45^ to the 
horizontal. T is the glass trough 116.75 by 116.70 cm., an almost 
square bottom, and 10 cm. deep, sides being at right angles to the 
bottom. The bottom of the trough is of selected half-inch plate glass, 
special attention being giyen to uniformity of thickness and planeness 
of surface. The sides are of quarter-inch glass, also selected plate. 
The frame F on which the trough rests is mounted on three leyeling 
screws, so that using a delicate leyel a sufficiently horizontal surface 
could be obtained on which to spread uniform plates of the dielectric. 
The amount of water required for a plate of giyen thickness was deter- 
mined to more than the required accuracy by weighing. The if,'s are 
the horizontal reflectors — ^planes of wood each about 60 by 120 cm.. 




Fig. 6. 
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ooyered with sheet zinc and hinged so that they can be dropt out 
of the path of the radiation if desired. 

The bottom of the trough is 81 cm. from the floor — far enough so 
that no interference effect could be obtained from the floor within the 
range of the effects being studied. This is easily seen if we consider 




Fio. 6. 

a characteristic curre of interference (fig. 6). The highest maximum 
occurs when the plane mirrors are equidistant from the screen. Four 
distinct maxima and as many minima may be located on either side of 
this maximum. Beyond this the effects become less distinct and the 
curve approaches a straight line. Now (since the distance between 
two neighboring maxima is A/2) for Xsb:20 cm. the maximum effect due 
to reflection from the floor would occur at a distance of 20 maxima 
farther out than the maximum effects due to reflections from the hori- 
zontal mirrors. 

In what follows the phase change will be defined as the total dis- 
placement of a given maximum or minimum of the above curve due to 
the introduction of the dielectric into the path of the radiation. This 
has heretofore been, in all work with prisms and on the measurement 
of thin films, assumed to be a linear function of the thickness of the 
dielectric. 

The method of determining the change of phase due to a given thick- 
ness of the dielectric is as follows: (1) Determine the position of the 
maxima and minima on the interference curve before introducing the 
dielectric. This requires two sets of readings. The first is taken with 
the horizontal mirrors in position. In this case the interference is due 
to reflection of energy from three surfaces — the upper and lower glass 
surfaces and the zinc surface. The horizontal mirrors are swung down 
and the second set of readings taken. This set shows interference 
due to reflection from the upper and lower glass surfaces. Subtract- 
ing this second set from the first gives the position of maxima and 
minima due to reflection from the zinc surface alone. These positions 
are determined by making a plot of the differences. (2) Introduce a 
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known thickness of the dieleotrio and proceed as above. This time 
the first set of readings contains the four elements — reflection from the 
water surface, the water-glass surface, the lower glass surface, and 
the metal. The second set contains the first three of these elements, 
and as before, subtraction of the second set from the first giyes the 
interference effect due to the energy which has trayersed the dielectric 
to and from the zinc mirror. The maxima and minima are located as 
befora The phase change is the mean distance between the two sets 
of positions thus determined. 

In this experiment five points were determined for each thickness of 
the dielectric — the principal maximum and one maximum and a mini- 
mum on either side of it. A set of readings is taken as the movable 
mirror is moved in and out, i. e., toward and away from the screen, 
thru a sufficient distance for the determination of the five positions re- 
ferred to above. Headings are taken a centimeter apart for a wave- 
length of 20 cm., more or less for a longer or shorter wave. A sample 
determination of the phase change is shown in Table 1. The water- 
plate is 12 mm. thick and A =s 19 cm. in air. 

Table 1. 



Throws from H«0, 
glass and metal (1) 



Throws from HsO, 
and glass (2). 



(l)-(2). 




49 
50 
51 
52 
68 
61 
55 
56 
57 
58 
59 
60 
61 
62 
68 
61 
65 
66 
67 
68 
69 
70 
71 
72 
78 
74 
75 
76 
77 



-19.0 


—18.8 


—18.9 


— 4.0 


1 1 
-4.0 


-41.8 


—87.5 


—89.6 


-82.9 


—28.0 


-58.8 


—56.0 


—57.4 


-^7.0 


-68.0 


—59.8 


-68.0 


—66.4 


—69.0 


-86.0 


-55.5 


-^1.2 


-58.8 


—82.0 


—66.6 


—44.0 


—84,0 


—89.0 


-82.0 


—46.0 


-80.0 


—29.5 


-29.7 


-23.0 


-26.0 


—20.6 


—26.2 


-22.8 


- 2.0 


— 8.8 


—29.2 


—28.5 


-26.8 


7.0 


10.0 


-80.5 


-82.0 


-31.2 


— 8.0 


- 2.2 


—85.5 


—82.0 


-83.7 


-24.0 


—17.8 


—37.0 


-85.9 


-86.4 


—36.0 


-87.6 


—87.0 


—88.8 


—36.4 


—62.0 


-58.8 


—40.0 


—88.5 


-89.2 


—72.5 


-68.0 


—40.0 


—41.0 


—40.5 


-61.2 


—58.0 


-81.8 


—88.2 


—82.5 


—41.5 


-40.0 


—32.0 


—84.0 


-88.0 


-27.6 


—28.7 


-89.5 


—40.2 


—89.8 


—16.0 


-10.0 


-36.5 


—40.5 


-88.5 


—16.0 


— 7.2 


-43.0 


—38.0 


—40.6 


-16.0 


- 6.7 


-86.8 


-87.5 


—37.1 


—24.6 


—17.0 


—81.5 


-81.0 


-81.2 


—37.6 


-30.0 


—86.2 


-84.5 


—35.8 


—40.6 


—46.0 


-88.0 


—85.5 


—86.7 


—62.0 


—60.0 


-88.0 


—80.5 


-31.7 


—48.0 


-40.0 


-84.5 


-«1.8 


—88.1 


—89.0 


—84.0 


—82.8 


-40.0 


—36.4 


-28.0 


—26.6 


-88.0 


-41.0 


-37.0 


—25.0 


—16.0 


—40.0 


-44.0 


-42.0 


-2(i.O 


— 9.0 



— 4.0 
-80.0 
—60.0 
—77.6 
—74.2 
—49.0 
-24.0 

— 2.9 
8.5 

— 2.6 
—20.9 
—36.7 
—55.4 
—70.0 
—54.6 
—40.7 
—25.6 
—18.0 
—11.6 
—11.8 
—20.7 
-88.7 
-43.2 
—56.0 
—44.0 
—86.5 
—26.7 
-20.0 
-14.5 



—14.8 

— 9.6 
2.6 

21.1 

20.9 

10.0 

-5.7 

—19.9 

—84.8 

—28.6 

—12.8 

0.3 

20.0 

81.0 

14.1 

8.2 

— 7.4 
—26.8 
—26.9 
—29.2 
-16.4 

2.6 

7.9 

19.8 

12.8 

8.4 

— 9.7 
—17.0 
-27.5 



Maximum 

and 
minimum. 



62.7 



67.6 



62.4 



67.2 



72.1 



Maximum. 

and 
minimum. 



Phase 
change. 



No 

H,0 

in 

trough. 

42.8 



47.6 



52.4 



67.2 



61.9 



9.9 



9.9 



10.0 



10.0 



10.2 



i.2)iaoo 

8.S8 
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Such determinations as the aboye were made on plates of water of 
thicknesses varying a millimeter at a time up to 22 mm. and from there 
varying 2.65 mm. at a time up to 34.45 mm., with a wave-length of 
19 cm. The results of these determinations are shown in Table 2. 

Table 2. 



Thickness of plate in miUimeten. 


1 


2 


8 
18.4 


4 


6 


6 


7 


Phase change 
Thickness of plate 


16.0 


16.2 

9 
7.10 


9.1 
11 


8.2 


7.2 
18 


6.0 


Thickness of plate in millimeters. 


8 


10 


12 


14 


Phase change 
Thickness of plate 


6.62 


7.62 


8.14 


8.83 


8.60 


8.60 


Thickness of plate in millimeters. 


16 


16 


17 
7.82 


18 


19 


20 


21 


Phsse change 
Thickness of plate 


8.10 


7.87 


7.69 
29.16 


7.68 


7.72 
84.46 


7.86 


Thickness of plate in millimeters. 


22 


28.86 


26.6 


31.8 




Phase change 
Thickness of plate 


8.10 


&81 


8.08 


7.77 


7.98 


8.07 





Fig. 7 shows a plot of these results, the ordinates being the phase 
change per unit thickness of plate, the abscissas the thickness of the 
plate. 
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Fig. 7. 



It is found that the mean curve crosses the ordinates t = 5.3, 10.6, 
15.9, 21.2, etc., at about p = 7.92. The relation of the index of refrac- 



78 BULLETIN OF MOUNT WEATHEB OB8EBVATOBY. 

tion n to the phase change per unit thickness of the p)ate p is given by 

and may be deduced as follows: Let t be the thickness of the water 
plate, n the index of refraction, d^ the distance from the screen to the 
fixt mirror, and d^ the distance from the screen to the movable mir- 
ror. Then 

d^—t+nt=zd^ 
(n— l)<=(f,— rfj 

n=p-|-l. 

Taking 8.92 as the index of refraction of water and computing the 
wave-length in water from a mean of its determinations in air, 19.1, it 
is found that the ordinates, <s6.3, etc., occur at the quarter wave- 
lengths. 

Since the phase curve continually approaches the straight line, 
pssl,92, 8.92 may be taken as the index of refraction of water for 
thicknesses such that the variation in p is negligible compared with 
the errors of experiment. At 3.445 cm. or 18 XlS thickness of the water 
plate this variation was found to be but little more than the error to 
which this work is liable. All measurements were made on distilled 
water at a temperature of about 19° C. No corrections have been 
made for temperature, and variations of ^° or less from this most con- 
venient point have been disregarded. Values of n and K (the specific 
inductive capacity) for water are usually given for a temperature of 
17° C. According to the determinations by Heerwagen," also by 
Drude,^ the correction to be applied for 2 degrees (amounting to 
about 1 per cent) brings the result of this determination to JTs 80.4 
at 17° C. 

If the points in fig. 7 be correctly located, it ought to be possible 
to construct a prism such that two or more angles of deviation could 
be obtained from it by using that part of the prism of thickness 2 mm. 
to 7 mm. for one determination, 7 mm. to 13 mm. for another, etc., in 
a spectrometer suitable for this wave-length. 

Such a spectrometer was set up (fig. 8). Two like parabolic cylin- 
ders were used for coUimating and focusing the rays. The slit 
afforded by one of these cylinders was 43 cm. wide and 62 cm. long. 
In the experiment this width was cut down to 36 cm. and the height 
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to suit the depth of the water in the prism, in order that all radiation 
reaching the focusing cylinder must first pass thru the prism. The 
latter cylinder was attached to an arm pivoted directly below the 



\ 



\ 



\ 



\ 



\ 



prism and carried an index 
which moved over the circum- 
ference of a circle of radius 
79.2 cm. drawn about the pivot 
as a center. The prism was 1.3 
cm. thick at a distance of 90.3 
cm. from the refracting angle, 
which, computed from these 
dimensions, was about 0.83 ^. It 
was mounted with the face next 
the collimator perpendicular to 
the direction of the rays and so 
that, keeping this face in the 
same plane, it could be easily 
moved backward or forward. 

Readings were taken as fol- 
lows: With the empty prism, 
the focusing cylinder was moved 
thru as large an angle as the 
mounting would permit (140°) Fio. 8. 

in search of diffraction effects — ^none was found. The single max- 
imum was noted. The prism was then filled with water and 
the maxima taken; one when the radiation past thin that part of the 
prism between the points of 2 mm. and 7 mm. thickness and the other 
between the points of 7 mm. and 13 mm. thickness. In the determina- 
tion of these maxima, arbitrary divisions were marked on the circum- 
ference along which the focusing cylinder moved and the maxima lo- 
cated in terms of these divisions. The maxima were found at 10, 11, 
and 14, respectively. Measuring the divisions gave the following dis- 
tances: 10 to 11, 26 mm. ; 10 to 14, 106 mm. These distances correspond 
to 1.9° and 7.7°, respectively — ^the two angles of deviation obtained 
from the same prism. 

A computation of the angle of deviation on the assumption of a 
uniform change of phase and the index of refraction found above 
give 6.6°. The error in the above determination does not exceed 30' 
and arises from a lack of sharpness in the maxima. In the work with 
the paraffin prism the maximum could be found much more accu- 
rately. 
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These results seem to agree well with those given by the inter- 
ferometer experiment. 

To insure acouraoy in the location of the points determining the 
phase curve, it is necessary, among other things, that the flow of 
energy from the gap be kept constant only during the taking of each 
set of readings. Constancy of this factor thruout the entire determina- 
tion of the curve could not be so nearly realized. It was, however, 
sufficiently realized to give, in a general way, the relation between the 
thickness of the ^ater plate and the amount of energy transmitted by 
it. The lower set of points (fig. 9) was determined from the curve 
showing the interference effects due to the transmitted energy. These 
points have for ordinates the differences in height between the prin- 
cipal maximum and the minima on either side of it, and for abscissas 
the thickness of the water plate used. It is obvious that since the 
energy has traversed the plate twice, the square roots of these ordi- 




Fig. 9. 

nates, taking that for the plate of zero thickness to be unity, gives 
the ordinates of the points on the curve showing the desired relation. 
This last operation is an approximation, depending on how nearly 
alike a water-air surface is to a water-glass surface in its reflecting 
power. As stated above, this curve is only a rough approximation 
compared to the phase curve, the determination of which was the 
prime object of the experiment. 

It will be seen from this curve of energy transmission that minima 
occur at the odd quarter wave-lengths and maxima at the even, and 
that both maxima and minima decrease with the increasing thickness 
of the plate. The curve is introduced here to show at what points the 
phase curve is most reliably determined. Where the transmission is 
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least, the maxima and minima of interference effects are not so well 
defined. Since the quantity p to be determined is the phase change 
divided by the thickness of the plate, this lack of definition is pro- 
ductiye of error in the nomerator of the fraction. The error in p is 
also larger when the denominator of the fraction is smalL Conse- 
quently the points for thickness of from 1 to 7 mm. are the least accu- 
rately determined. From 9 mm. out the error is not more than 1 per 
cent This is, of course, assuming that no error is occasioned by 
accident, such as a slight dislocation of a refiector or a change of leyel 
of the trough, which might pass unnoticed during a set of readings. 
Precautions were taken i^ainst such errors, and while it is possible it 
is not probable that any occurred. An error of this sort would affect 
the location of usually one point only, never more than two, since the 
apparatus was inspected every day and the determination of one point, 
sometimes two, was all that could be accomplished in that part of the 
day in which conditions were favorable for taking readings. 

Readings have already been taken with wave-lengths of 18 and 85 cm. 
which do not give accurate quantitative results because of unsatisfac- 
tory conditions arising from the necessity of heating the building. 
The variations of heat and pressure in the steam pipes interfered with 
the galvanometer and the temperature changes in the dielectric were 
too great to be neglected. These readings, however, give, for both 
longer and shorter wave-lengths, the same sort of curve as described 
above, and apparently point to no change in the value of n in this 
range of wave-length. 

Following out the amount of energy reflected from the water sur- 
faces, it is found as was to have been expected that the maxima of 
reflection occur at the same points as the minima of transmission and 
vice versa. The maximum at il/4 thickness of the plate is very pro- 
nounced, that at 8^/4 much weaker. It is not probable that there is 
any variation in the energy reflected from the upper stirface of the 
water, but at the odd quarter wave-lengths this is reenforoed by the 
energy reflected from the water-glass surface while at the half wave- 
lengths it is cut down by interference. The variation in the amount 
of transmitted energy has a similar explanation. 

The results of these experiments may be briefly summarized as 
follows: 

1. The variation in intensity of both the transmitted and reflected 
energy is observed to be in accord with the formulas developed for 
similar optical effects. These formulas are found in the texts on 
optics. 

BMWO 6 
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2. The index of refraotion of water as determined is 8.92, no indica- 
tion being given of the anomalous dispersion found by Drude^ * in 
the yioinity of the frequency, 1.6 x 10.* 

3. The change of phase per unit thickness of the dielectric due to 
the passage of electric waves thru thin plates is not a constant for 
varying thicknesses of the plate, but, when plotted, is a curve crossing 
the line, p = 7.92, at the quarter wave-length points and having 
decreasing maxima and minima, the slope at the odd quarters being 
negative, that at the even being positive. This is clearly shown by 
the experiment upon water and, if the paraffin in the prism and plates 
have the same index of refraction, by the experiment upon paraffin. 

4. This variable change of phase manifests itself in the work with 
the thin prism as an apparent variation in the thickness of the prism 
and consequent variation of its refracting angle for different actual 
thickness. This seems to render unreliable all determinations of 
indices of refraction made with thin prisms, including the work of 
Kundt on metals and that of Lampa on water. The data obtained 
by these experimenters are not available for other interpretation than 
that put upon it by them unless it be known at just what thickness 
of the prism their observations were made, in addition to the data 
usually taken in spectrometer experiments. 

This experimental work was completed at the Byerson Physical 
Laboratory December 17, 1906. Theoretical considerations, the result 
of further study of the above data in connection with the author's 
work at Mount Weather, Ya., follow in Part 11, which will appear in 
the next number of this Bulletin. 

BIBLIOaBAPHT. 

The numbers to the right and above the names of the authors and 
articles mentioned in this paper refer to the following: 

1. A. Lampa, Annalen der Physlk, 61. 

2. A. D. Oole, Annalen, der Physlk, 57. 

3. G. Fierce, Phil. Mag., 1, Series 6. 

4. P. Drude, Annalen der Physlk, 58 and 59. 

5. P. Drude, Annalen der Physlk, 64. 

6. A. EuDdt, Phil. Mag., 26, Series 6. 

7. A. D. Oole, Physical Bevlew, Yol. 20, No. 4. 

8. F. Heerwagen, Annalen der Physlk, 48 and 49. 

9. E. 8. JohoDDott, Phil. Mag., 47, Series 6. 



PYRHELIOMETER AND POLARIMETER OBSERVATIONS. 

By H. H. KiMBAiiii. 

Comparison of Pyrheliometers. 

At the Oxford Conference of the International Union for Coopera- 
tion in Solar Research the following reaolutions, among others, were 
adopted: 

Besolutions oonoeming the meaBurement of solar radiation. ^ 

1. In order to secure uniformity, it Is desirable that obseryatlons on the intensity 
of solar radiation In different localities shall be made as far as possible with the 
same type of instrument. 

2. That for the present AngstrGm's pyrhellometer be adopted as the standard 
Instrument. 

3. That it is desirable to obtain accurate comparisons between the records of 
Angstrdm's pyrhellometer and other standard instruments. • * * 

The T7. S. Weather Bureau has had one or more Angstrom pyrheli- 
ometers in almost constant use since November, 1901,' and has made 
frequent comparisons, not only between different Angstrom instru- 
ments, but also, thru the courtesy of the late Doctor Langley and with 
the cooperation of Mr. C. G. Abbot and Mr. F. E. Fowle, jr., between 
Angstrom pyrheliometers and the aotinometers employed at the. Astro- 
physical Observatory of the Smithsonian Institution. Before discuss- 
ing the radiation data that have been accumulated, it seems desirable 
to examine the results of these comparisons, in order that we may the 
better understand the present state of our knowledge of the yalue in 
absolute measures of radiation obseryations. 

In his early description of his pyrheliometer ' Angstrom gives his 
reasons for believing that measurements with it may be exprest in 
absolute units with a probable error of less than 2 per cent^ assuming that 
the temperature of the strip exposed to direct solar radiation is the same as the 
temperature of the strip warmed by the passage of an electric current thru it. 

^Transactions of the International Union for Oooperation in Solar Besearoh. 
Vol. I, p. 231. 

'For previous summaries of results, with description and discussion of the 
instruments, see <* Observations of solar radiation with the Angstr5m pyrhell- 
ometer,*' by Harvey N. Davis and H. H. Kimball, reprinted from the Monthly 
Weather Beview for June and July, 1903, Vol. XXXI, t>P« ^75 and 320. Also 
** Variations in Isolation and in the polarization of blue sky light during 1903 and 
1904," by H. H. Kimball, Proceedings of the Third Convention of Weather Bureau 
OfQolals, p. 69. 

> Astrophyslcal Journal, Vol. 9, p. 332. 
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Letting Q » the rate at which radiation is being receiyed, 

a s= the absorbing power of the sorfaoe exposed to radiation, 
h — the width of the strips, 

r K the mean resistance of the strips in ohms per cm., and 
t ss the strength of the compensating current in milamperes, 

60 ri« 
then Qsj-Tg^ gram-calories per minute per cm.' of normallj ex- 
posed surface s kC. 

With respect to the accuracy with which the values of the seyeral 
terms in the above equation are known. Angstrom states that since the 
strips are cut out on a dividing engine the width h is known within 
0.6 per cent, even after the strips have been coated with lamp black; 
that from careful determinations it is believed that a is known to within 
0.6 per cent, and that the error in the determination of r does not 
exceed 0.3 per cent.^ He therefore concludes that errors caused thru 
db, da, and dr will amount at most to 1.8 per cent. Furthermore, since 
the strength of the compensating current can be determined without 
difficulty to within 0.8 per cent, and the resulting error in Q would 
not be greater than 0.6 per cent, the total error in a single determina- 
tion of Q would amount at most to about 2 per cent, of which 1.3 per 
cent is a constant error and 0.6 per cent is accidental. This conclusion 
as to the accuracy of his instrument Angstrom reiterated* at the Oxford 
meeting of the International Union above referred to. 

Angstrom's confidence in the accuracy of his pyrheliometer appears 
to have been shared by Yiole,' who also cites important theoretical 
investigations in support of the principles involved in this instrument 

Callendar* found that an absolute bolometer designed by himself 
gave results only one per cent higher than an Angstrom pyrheliometer 
with which he compared it. He states, however, that the values given 
by the two strips of the pyrheliometer differed by nearly 16 per cent, 
and that the mean value by this pyrheliometer was 7 per cent 

higher than the value of the radiation obtained from another Angs- 

— 

^ This applies to platinum strips, whose resistance increases with the tempera- 
ture, and, hence, both with increase of air temperature and with strength of cur- 
rent. The error should be smaller for manganln strips, since the temperature 
ooeffloient, being zero, does not enter into the determination. 

*The « Compensating pyrheliometer," by Knut Angstr&m, Transactions of the 
International Union for Oooperation in Solar Besearch, vol. 1, pp. 178-180. 

*Beport on radiation by M. J. Ylole. Beport of the Int. Met. Com., Southport, 
1908, p. 91. 

T Beport on the total solar eclipse of 1905, August 30. Beport of the Expedi- 
tion to Castill6n de la Plana, Spain. Part II. By Prof. H. L. Callendar, F. B. S. 
Proc. Boyal Soc. vol. 77, No. A, 514, p. 6. 
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irom pjrheliometer with which he made simultaneous readings later. 
At the same time he points out that pjrheliometers with platinum 
strips may give results that are too low, due to the fact that the values 
of r, and consequently of k, increase with the temperature of the 
strips, as is shown in the following tabulated values of k: 



Temperature 


— lOo 


Qo 


lOo 


20° 


W> 


40O 




k 


Pvrheliometer No. 38 


7.80 


7.83 


7.87 


7.90 


7.94 


7.97 







A black-bulb thermometer, the bulb of which extends inside the 
tube containing the strips, but which is not exposed to direct radia- 
tion, is used to determine the temperature of the strips. In reality it 
gives the temperature of the air inside the tube, which may be several 
degrees lower than the temperature of the strips. Callendar found 
that the temperature of his bolometer strips was 20^ 0. above the 
temperature of the air surrounding them. A like excess in the tem- 
perature of the pyrheliometer strips over the temperature indicated 
by the black-bulb thermometer would introduce an error of 1 per 
cent in the indications of the pyrheliometer, and would account for 
the difference between the readings of Callendar's absolute bolometer 
and the Angstrom pyrheliometer directly compared with it 

It is stated that the intensity of radiation in absolute measures, as 
indicated by Callendar's absolute bolometer, was determined by ob- 
serving the value of the electric current required to produce the same 
rise of temperature in the grid as the radiation to be measured. De- 
tails are, however, lacking, so that it is impossible to form an opinion 
as to the accuracy of this method of standardization. 

Tablx 1. — Comparison nf AngtMrn pyrheUomdera CCkisUmiJ. 



Date. 



Jane 80, 1902... 



Jalj 1,1902 

Aiig.34,19Q2.... 
Ang. 8EC1908.... 
Aag.26, 1902.... 
FebLlS, 1906.... 
Mar. 24,1908.... 
Ha7 9, 1908.. .. 
Mat 22, 1908.... 
May 26, 1908.... 
Mar 29, 1906.... 
July 11, 1908. .. . 
Jttl7l2,190e... 
Oot 7, 1906.... 



Pjiiieliometera. 



Oot 21, 1908.... 



May 2-29. 1904. . 
June 17-24, 1904. 

June lfr-99, 1901 



Na89and Na 19. 

Na89andKo. 19. 
No. 19 and No. 88. 
No. 19 and No. 88. 
No. 19 and No. 88. 
No. 89 and Na 29. 
No. 89 and No. 29. 
No. 80 and No. 19. 
No. 89 and No. 19. 
No. 89 and No. 19. 
No. 89 and Na 19. 
No. 89 and No. 29. 
No. 88 and Na 29. 
Na29-i-Na89... 

Nal9-i-Na89... 

Na 29-1- No. 19... 
Na 89us-»- No. 19. 

No. 80ua and No. 2 



Results. 



In accord. 



In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 
In 



accord, 
accord, 
accord, 
accord, 
accord, 
accord, 
accord, 
accord, 
accord, 
accord, 
accord, 
accord. 
1.064 

1.048 



Remarks. 



No. 89 was in constant use from Jane 25, 1902, to 
April, 1904, when No. 19 was substituted for it. 



1.118 
1.112 

In accord. 



The strips on Na 88 separated between June 25, 
1902, and September 27, 1908. 

The appearance of the absorbing surfaces of No. 
19 had changed, but the strips had not sepa- 
rated. 

No. 89 had been prorided with new manganin 
strips and was renumbered 88^^ 
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Among the extensiye comparisons that have been made between 
different Angstrom instruments may be mentioned the series by Cfasfi- 
toni,' which is summarized in Table 1. From this summary it appears 
that while Nos. 19, 29, 38, and 39 were in accord in 1902, No. 29 
read higher than Nos. 39 and 19 in October, 1903, and read 11 per 
cent higher than No. 19 in May, 1904. Comparisons between 
Nos. 29 and 39^ in June, 1904, indicate that the former had under- 
gone no change. The separation of the strips that occurred in 
No. 39 is a defect to which the IjQgstrom pyrheliometers as first con- 
structed were quite liable, and which the maker appears to have reme- 
died in the instruments of more recent construction. It is not clear, 
howeyer, why this should cause the indications of the instrument to 
be too low. Furthermore, Chistoni states that it was not the defect 
that caused No. 19 to read low. It is to be noted that all these 

instruments were in accord when first received. 

TabijB 2.-^De9cripHon of Angeirdm pryheliometera used hy the Weaiker Bureau, 



InBtroment 




Conitants. 
















r 


b 


a 
0.96 


c« 


*t 


No. 28 


0.0810 


0.160 


0.00046 


7.90 


No. 81 


.0781 


.160 


.98 


.00046 


7.18 


No. 84 


.0761 


.162 


.98 


.00046 


7.22 


Na4l 


.0719 


.1496 


.98 


.00046 


7.04 


No. 90 


.0220 


.200 


.98 


.000 


16.12 


No. 28ug 


.02626 


.2008 


.98 


.000 


18.48 


No. 104 


.0217 


.2069 


.98 


.000 


16.62 


NalOff 


.02194 


•2028 


.98 


.000 


16.86 



Bemarka 



Reoeiyed in Angust, 1901. In oontlnuons nw At 
ProTldenoe, R. I., and at AahoTlUe and Black 
Mountain, N. C, from Noyember 1, 1901, to 
March 26, 1908L In April, 1908, it was noticed 
that the platinam front of one of the strips had 
aeparated at the oenter from the copper itrip 
back of it. Shortly afterwards this stxip was 
aocidentallT ruined. 

Beceived in August, 1901. Has been used but little 
and is still apparently in a^od condition. 

Beceired in August, 1901. Was in continuous use 
Arom April, 1W8, to June 29, 1906, on which latter 
date the Instrument was found to be badly out of 
balance, due to the front of one of the stripe hay- 
ing separated ttom its back, as in the case of Na 
28. The instrument was quite unaerrioeable. 

Reoeiyed in June, 190S. Us^ by Professor Btgelow 
on the Solar Eclipse Expedition to Africa in 
August, 1906, and In Washington from June 29, 
1906. to Noyember 1, 1906, when It was found thai 
the instrument was badly out of balance, due to 
the same defect that had deyeloped in i^os. 28 
and 84. 

Reoeiyed Noyember 1, 190& While remounting 
the stripe on Noyember 8 the connections be- 
tween the thermal elements and the binding 
posts were accidentally broken, throwing the 
instrument slightly out of balance. It wss in 
use at Washington from Noyember 1, 1906, to 
July 81, 1907, and at Mount Weather, Ya., from 
September 4, 1907, to February 1, 1908. It is still 
in seryloeable condition, altno slightly out of 
balance. 

Receiyed in July, 1907. Has been in continuous 
use at Washington, and is still in seryiceable 
condition. 

Reoeiyed December 14, 1907, and is presenred as the 
standard instrument 

Receiyed December 14, 1907. In use at Mount 
Weather since February 1, 1908. 



* Coefficient of yarlation of r with temperature. f For temperature of strips = 20° C. 

^ Sul pireliometer a oompensazione elettrlca del Angstrdm. Attl della Beale 
Accademia del Llncel, Vol. XIY, p. 340 and 451. 
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In Table 2 ia giyen a brief hiBtory of the Angstrom pyrheliometerB 
that have been used by the Weather Bureau. 
These pyrheliometers may be divided into two classes^ as follows: 

1. Nos. 28, 31, 34, and 41^ the strips exposed to radiation being of 
platinum, and k in consequence varying with the temperature. As 
has already been indicated, it is quite probable that the difference 
between the temperature as shown by the attached thermometers and 
the true temperature of the strips may introduce an error of — 1 per 
cent in the indications of these instruments. 

2. Nos. 90, 28j^ 104, and 105, the strips exposed to radiation being 
of manganin, the temperature coefficient of which is zero. The error 
above referred to is therefore eliminated in these instruments. 

In a letter transmitting the certificates to pyrheliometers Nos. 104 
and 105, Angstrom stated that both were exceptionally fine instru- 
ments, in that the two sides were almost perfectly symmetrical. He 
had therefore determined their constants with great care, and he 
exprest the hope that No. 104 might be preserved as a radiation 
standard. The comparisons in Table 4, which include readings on 
both Nos. 104 and 105, as well as comparisons with Smithsonian 
instruments, are therefore of special interest. 

On October 25 and 29, 1901, April 9, 17, and 21, 1903, April 15, 1905, 
and during comparisons with Smithsonian instruments on Jidy 27, 
1907, and February 8, 1908, simultaneous readings were made by 
two observers upon the instruments compared. In other cases all 
the readings were made by the writer, with the exception of those 
on Nds. 90 and 105 on February 6 and 8, 1908, which were made by 
Mr. W. B. Oregg at Mount Weather. Comparative readings by one 
observer were, when possible, made in the order indicated in Table 3, 
where the two instruments undergoing comparison are designated by 
A and B, respectively, the object being to eliminate the effect of the 
change in air mass as far as possible. 

TabijE 3.— Order of reading pyrheliomeiera underffoing comparison. 







Bi 






Compated means. 


Flnt set of readlnm 


Ai 


B, 
A, 


A, 
B, 


Ai + A, 
2 


Bi+Bt 




2 


Second set of readings 


Bi 


Ai 


Ai + A, 
2 


B, + B, 




2 



Sometimes, however, and this was generally the case in the com- 
parisons made between June 27 and November 25, 1905, inclusive. 
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Tablb i. — Oompariaon of pyrheHomeUrs. 



Date. 


No. of 
reui. 
Inge. 


No. 81 
)4fo.84 


No. 28 
Ko.84 


No. 41 
Na84 


8.LNo.l^ 
No. 28 


&LNo.1a 
No.84 


S.LN0.V 
Noi2Bfeh 


No. 90 

No.28Mi 


Oetober25, 1901 


11 
29 
4 
6 
5 
2 
4 
4 
6 
2 
4 
6 
6 
8 
4 
4 
5 
6 
5 
7 
4 
6 
7 
6 
8 
6 
2 
4 
4 
8 
4 
10 
12 
10 
4 
2 
2 
2 
2 
16 
14 


1.006 














Oetober29, 1901 


0.917 
0.986 












April 9, 1908 












April 17, 1908 




1.866 

1.870 








April 2L 1903 














Jane 16, 1908 






1.006 
1.010 
0.977 
0.960 
0.966 








June 18. 1908 












•■•••■■• 


April 16. 1905 














April 25, 1905 














April 28, 1905 














Jane 27,1905 








1.15 
Ml 
1.18 
1.11 
1.14 
1.11 
1.15 
1.15 
1.15 
1.16 
1.17 
1.14 
1.15 
1.14 
1.14 
1.15 
1.13 
1.12 
1.18 
1.12 






July 17. 1905 














July 25. 1906 












• • • • 


July 26, 1906 

August 4, 1906 


























AuBU8t22.1905 














September 19, 1905 

September 21, 1906 

September 22, 1906 

September 26, 1905 

September 28, 1905 

October 4. 1905 










































































October 5, 1905 














NoTember 1. 1906 














NoTember 2, 1905 














Norember 14. 1906 














NoTember 17, 1905 














NoTember21,]905 














November 23. 1906 














November 25, 1906 














December 22, 1905 






0.958 
0.947 
0.988 
0.986 






December 26, 1906 














January 9. 1906 














January 10. 1906 














January 29. 1906 


0.924 




. 








Do 


••«••■•• 


a968 
0.968 
0.904 
0.981 










January 80. 1906 














February 6, 1906 














February 14, 1906 














July 27. 1907 










1.107 




Do 












0.982 



















Date. 


No. of 
read- 
ings. 


No. 81 
No.28w, 


No. 104 
No. 28m. 


No. 105 
No. 28m, 


No. 106 
No.kl 


No. 106 
No. 104 


No. 106 
No. 90 


S.I.NO. V 
No.lOi 


December 5. 1907 


14 

12 
4 
4 
2 
5 
2 
4 
4 
8 

12 
2 
6 
4 
2 

10 
4 
8 
2 
6 
9 
8 


0.956 
0.961 














December 6. 1907 














December 81. 19o7 


1.067 












Do....'.....;.".!.!'.".!!.'....'. 






1.014 






January 2. 1908 






1.028 
1.097 








January 8. 1908 


> 












Do 






1.060 
1.076 
1.075 








January 6. 1908 














January 9. 1908 














Do 






1.066 
1.070 
1.072 
1.067 

■ « ■ • 








January 1«, 1908 

January 15. 1908 






















Janvary 17. 190fl 














Do 






1.096 
1.100 








January 80. 1908 












Do 








1.008 






Do 






1.066 








February 6, 1906 






■ • • • • * 




1.061 




February 7. 1908 




1.061 
1.065 










February 8, 1908 












Do 










1.111 


Do 













1.064 



















S. L No. 1« as Smithsonian Institution actlnometer No. 1 (Old). Reduction factor employed = a7624. 
8. 1. No. U *= Smithsonian Institution actinometer No. 1 (New). Reduction factor employed ss 0.8108. 
S. I. No. y = Smithsonian Institution actinometer No. V. Reduction Utotor employed = 0i8479. 
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only oooasio&al obseryatioiui oould be made with one of the instru- 
mente, while the other was read almost oontinuously. In Buoh oaaeB 
the readings of one or both the instruments were plotted as shown 
in fig. 1, and interpolations were made to reduce the readings of both 
instruments to a common air mass. 

In fig. 1 the difference between the logarithms of the radiation 
measurements by the two instruments averages about 0.068, which is 
equiyalent to a percentage difference of 14. The cross-section paper 
had ten times the number of lines shown in the figure. 




I .04 S9 

% 

\00 J95 

^.99 .94 

.98 S3 

.97 .92 

1 S6 J9t 




-^ — I — h 

• /?at//offon 

I I I 



%/?y<A9ffon measarrmenfs ifv 6mtfh5onf»n Ac/f/tomekr Ah. /. 



?t 



I II I I 



Ana^rbm f*yrMton»pfer Ah. 

I I I I I I I 



34^. 



X 



Fig. 1.— Gomparatiye pyrheliometer readings October 4, 1906. 

The comparisons of April 17 and 21, 1908, and from June to 
November, 1905, were made at the Astropbysical Obserratory of the 
Smithsonian Institution, where the instruments were quite well pro- 
tected from the wind by surrounding buildings. Most of the other 
comparisons were made on the roof of the Central Office of the 
Weather Bureau, where, preyious to December, 1906, they were con- 
siderably exposed to the wind. During December, 1906, a pyrheli- 
ometer shelter was constructed, the south side of the roof of which 
was provided with sliding shutters, that could be opened sufficiently 
to admit solar radiation to the instrument without admitting the 
wind. ^ 

All mil-ammeters were carefully standardized by the U. S. Bureau 
of Standards, and the corrections to scale readings thus determined 
have been applied; but since December, 1905, the installation of the 
instruments has been such that by means of suitable switches one 
mil-ammeter and one galvanometer were made to answer for the two 
pyrheliometers being compared. 
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Direoting our attention to the oomparisons between different Ang- 
strom inBtmmentB, it will be seen from Table 4 that while Nos. 31, 34, 
and 41 were in very close agreement when received, Nos. 31 and 41 
read considerably lower than No. 34 in 1905 and 1906, while No. 28 
read lower from the very first. Also, that while No. 90 read about 
2 per cent lower than No. 28^ in July, 1907, oomparisons with No. 
105 indicate that it read about 1 per cent higher than No. 28^ in 
January and February, 1908; and while Nos. 104 and 105 agreed with 
each other within about 1 per cent when received in December, 1907, 
Nos. 28^ and 90 read 6 per cent and 5 per cent, respectively, lower 
than No. 104. From these comparisons alone it therefore appears that 
a progressive deterioration took place in Nos. 31, 41, 90, and 28^, 
after their receipt. 

TabiiB 5. — Oomparisone of Angstrdm pyrheU- 
ometers vnth 8mUh8onian aetinom/eUra. 



Date. 


July 27, 1907. 


Febrouy 8, 1908. 


Instruments. 


a I. No. V. 
No.28bi^ 


S. L No. V. 
No. 104. 




1.102 
1.111 
1.107 
1.098 
1.114 
1.114 
1.119 
1.100 
1.114 
1.121 
1.106 
1.086 
1.106 
1.109 
1.114 
1.002 

1.107 


1.111 
1.116 
1.116 
1.100 
1.117 
1.121 
1.116 
1.112 
1.069 


























Meens . .t ..... . 


1.111 







Four sets of comparisons with Smithsonian Institution actinometers 
have been made, as follows: 

(1) April 17 and 21, 1903, with Angstrom pyrheliometer No. 28, a 
critical examination of which only a few days later showed it to be in 
an unserviceable condition thru the separation of the strips. The 
differences between consecutive readings of the Angstrom instrument 
were large and irregular. But littie weight can, therefore, be given 
to this series. 

(2) Between June 27 and November 25, 1905, comparative read- 
ings were made with Angstrom pyrheliometer No. 34 on practically 
every clear day, the Smithsonian actinometer reading from 11 to 17 
per cent higher than the Angstrom, the mean being 14 per ceni 
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(3) On July 27, 1907, sixteen simultaneous readings were made 
with No. 28^. 

(4) On February 8, 1908, nine simultaneous readings were made 
with No. 104. 

The detailed results of (3) and (4) are shown in Table 5. These 
comparisons were made on unusually clear days. 

Some of the irregularities in Table 4 are attributable to the 
fact that observations were sometimes made when the atmospheric 
conditions were unfavorable on account of the presence of smoke or 
haze in varying quantities. 

From the fact that Nos. 34 and 41 were in accord when No. 41 was 
received in June, 1903, it seems probable that No. 34 underwent little 
change until one of its strips separated in June, 1906. Assuming this 
to be the case, we may summarize Table 4, and at the same time re- 
arrange it, so as to make the readings on all instruments comparable 
with Smithsonian Institution actinometers, as shown in Table 6, sum- 
mary of comparison of pyrheliometers. It is believed that the reduc- 
tion factors given in the foot note following Table 4 have reduced the 
readings of Smithsonian actinometers No. 1^, No. 1^ and No. Y to a 
common scale. 

We must conclude from the results of the comparisons of July 27, 
1907, and February 8, 1908, as shown in Table 5, that the Smithsonian 
instruments had undergone no change between those dates; also, from 
Table 6, that Nos. 28^, 104, and 106 were in close agreement when 
received; and that Nos. 28^ and 90, like Nos. 31 and 34, and also like 
Nos. 19 and 39 which were compared by Chistoni, had deteriorated 
with age. 

A difference of 11 per cent between the readings of Angstrom and 
Smithsonian instruments, when the former are in good condition, ap- 
pears to be established, the Angstrom instrument reading the lower. 
The fact that there was a difference of 14 per cent between No. 34 and 
the Smithsonian actinometer may have been partly due to the error 
common to all pyrheliometers with platinum strips, already referred 
to, and partly to a very slight deterioration in No. 34 with age. 

For a description of the Smithsonian actinometer see Annual Beport 
of the Smithsonian Institution, 1903, p. 80-81. See also the annual 
reports for 1904 and 1905 for a discussion of the standard pyrheli- 
ometer designed by Mr. Abbot. From the statement on p. 77 of the 
Annual Beport for 1906 it appears that the Smithsonian actinometers 
that are here compared with the Angstrom pyrheliometers are in close 
agreement with this Smithsonian standard pyrheliometer. The method 
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employed by Mr. Abbot in standardizing this latter instrument was such 
as to leave little doubt as to the accuracy of his determinations. 

The reason for the difference in the determinations by the Angstrom 
and the Smithsonian pyrheliometers^ and also the cause of the dete- 
rioration of the Angstrom pyrheliometers with age are subjects for 
investigation. Certainly we would not be justified in maintaining that 
the indications of the Angstrom pyrheliometer^ exprest in absolute 
units, are to be accepted as correct within 2 per cent, unless we have 
shown thru comparison with some other standard that the Angstrom 
instrument has undergone no change since it left the hands of the 
maker. 

Previous to December, 1906, it was customary to pack the pyrheli- 
ometers in their wooden cases at the end of each day's work, and these 
cases were kept indoors. Since December, 1906, the pyrheliometers 
have been permanently installed in a pyrheliometer shelter, which is 
without heating facilities, but which affords protection from the rain. 

The pyrheliometer observations that have been made at Washing- 
ton and at Mount Weather will be discust in a paper which is to follow. 



NOTE ON THE MOVEMENT OF MOISTURE IN SOILS 

By W. J. HxmPHBSYS. 

It is known that evaporation, condensation, and snrface tension all 
play important roles in the movement of moisture in soils. The U. S. 
Department of Agriculture has conducted a number of investigations 
on these subjects and has reached some valuable conclusions. The 
effects, however, due to changes in surface tension, produced by 
changes in temperature have not been considered in detail, nor do I 
recall having seen them anywhere else. 

It has long been known that the surface tension of a liquid increases 
as its temperature is lowered. In the case of water, at leasts this rela- 
tion continues at the same rate to and below the ordinary freezing 
point, provided the liquid condition is maintained; and therefore any 
change in the temperature of the soil, such as takes place to a greater 
or less extent every day and night, must produce a corresponding 
movement of its moisture toward the colder parts, where the surface 
tension is greatest. Besides, evaporation, which is most rapid where 
the temperature is highest, and condensation, which is greatest on 
the coldest surfaces, produce moisture movements in the same direc- 
tion as those made by temperature changes in surface tension, so that 
the several causes work together. But, owing to a variety of influ- 
encing conditions, their relative importance in producing the common 
effect is not easy to determine. 

Evidently, since the temperature is nearly always lower at night 
than during the daytime, the upper layer of the soil thus cooled is 
tu9ually damper in the early morning than in the afternoon; and when- 
ever the temperature falls very greatiy the corresponding large increase 
in the tension and in the condensation at the cold surface will take 
much moisture from the soil beneath. It is largely, if not wholly, this 
that leads to wet soils so often seen on cold mornings when there has 
been no rain and to the surprising depth of mud that frequentiy fol- 
lows a thaw. It accounts too for the considerable supply of moisture 
from the deeper soil in the production of ice columns or spewing of 
the ground. 

This temperature effect on evaporation, on condensation, and on 

surface tension also greatly conserves whatever moisture is already in 
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the earth and keeps it in motion. That is, the moisture is brought 
to the stirfaoe in greatest abundance only when the temperature there 
is low and therefore the rate of evaporation into the air small; and 
whenever the surface temperature is increased, leading to a higher 
rate of evax>oration into the air, the moisture is drawn away to the 
colder portions of the soil beneath, where it is protected from the 
winds by the top layers which it has just left 



NOTE ON THE MAGNETIC FIELD DUE TO AN ELECTRIC 

CURRENT IN A STRAIGHT WIRE 

BT W. J. HmCFHBXTB. 

The force in dynes on a unit magnetic pole at any point outside an 
infinitely long straight wire carrying a current is numerically equal 
to 2(7/0, where G is the current in absolute units and a the distance 
in centimeters of the point from the center of the wire, and its direc- 
tion is tangent to a circle thru whose center the wire passes at right 
angles. 

While the approximate direction of the force is easily found experi- 
mentally, its numerical value is determined only by integrating the 




Pio. 1. 

effects of all parts of the current. But since the force at any point 
lies in a plane at right angles to the wire it is not immediately obvious 
just why, in determining its value, it is necessary to consider the cur- 
rent in parts of the wire off this plane. 
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This is one of the many places where the electron theory can be 
used to marked advantage. But whether more or less conyenient it 
should be used, since it appears to be the most nearly correct theory 
so far advanced^ or the one that explains the largest number of known 
facts. 

Let electrons, all moving in the same direction with the constant 
velocity V centimeters per second, be uniformly distributed along a 
straight wire, and let E be the total amount of electricity per centi- 
meter length of the wire. Assume the field of force from each elec- 
tron to be the same in all directions, as it is about an isolated charge 
at rest with reference to the ether. Then the rate of change of induc- 
tion, due to electricity at all points of the wire, thru a circle at right 
angles to it of radius a — the rate at which the circumference of this 
circle cuts the lines of static force — or in other words, the work 
required to carry a unit magnetic pole once around this circle (see 
fig. 1) is given by the equation 



dF f 



00 



Edl 
r^27:aVcoB0 ' 



r 



But cos ddl^rdO, Ijr— cos Oja , and EV^ G, the current. Hence 



dF r'/^ 

, = 4cnC I COH0d0^4c7:C, 



and therefore the force on a unit pole at any point on the circumfer- 
ence of this circle is 

27ra ""* a 

However, presumably the field due to each electron is influenced by 
every one of the others, and so influenced by them that it is confined 
to a plane at right angles to the wire, and equal in every direction 
from it. From this it follows at once that the number of lines of force 
cutting, per second, across the boundary of any plane figure at right 
angles to the wire is 4 tt times the quantity of electricity passing thru 
the plane of the figure in the same time, or that 

dF 

^=47r^r=4r(7, 

and 

47ra^20 

•^" 2'Ka'~ a 
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According to this conception^ which I believe to be the correct one, 
the magnetic force at any point outside a straight wire carrying a 
current is due entirely to that part of the current nearest the point; 
the more distant parts have no direct effect whatever. But, as just 
explained, all electrons produce their full effects indirectly by com- 
pressing each other's fields into planes at right angles to the wire. 

The above is given not as anything distinctly new in physics, but 
as a simple and useful application of the electron theory of currents. 



A KITE FOR USE IN HIGH WINDS. 

By W. B. BiiAiB. 

The problem of obtaimng daily upper-air obseryations by meana of 
kites is a oomparatively simple one so long as the winds are over 10 
miles per hour (4.5 meters per second) and under 25 (11.2 meters per 
second), but kites adapted to this range of yelocities are not efficient 
outside of it and vice yersa. During the winter months at Mount 
Weather, Ya., it is very frequently necessary to make flights in winds 
much higher than these, and a kite strong enough to stand the strain 
put upon it and stable enough to enable the instrument it carries to 
make an interpretable record becomes essential to the securing of con- 
tinuous daily readings. 

Kite No. 17 has served yery well in high winds, a successful 
flight of 7,600 feet haying been obtained recently in a wind of 46 miles 
per hour (20.6 meters per second). Its dimensions are as follows: 

Height 7 feet 8 inches 283.7 oentimetera. 

^ Width 4 feet 6 inohes 137.2 centimeters. 

Depth 2 feet 8 inches 81.3 centimeters. 

Weight 8 pounds 78.6 kilograms. 

Width of planes 2 feet 7} inches 79.4 centimeters. 

Plane space , 2 feet 8 inohes 81.3 centimeters. 

Total lifting surface 58 square feet 5.4 square meters. 

As will be seen from these dimensions, the ratio of the steering sur- 
face to the lifting has been increased from ^ (see this Bulletin, Vol. I, 
Part 1, p. 13) to ^. The proportions of the kite haye been yaried to 
suit the change in this ratio and with a yiew to strengthening the 
framework without increasing the weight of the sticks used. These 
sticks are made of straight-grained spruce and are i by § inch cross- 
section except the stick to which the bridle is fastened, which is | by 
I inch. 

The behayior of this kite during flight is remarkably steady, and 

while the angle of eleyation taken by it is not so high as that taken 

by the kites described in the last number of the Bulletin, assisted by 

smaller kites of similar proportions flights of from 6,000 to 8,000 feet 

(2,000 meters) are easily made with it in winds of from 25 to 45 miles 

per hour (11.2 to 20.1 meters per second). 
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UPPER AIR TEMPERATURES FOR OCTOBER, NOVEMBER. 

AND DECEMBER. 

By the Aerial Seotlon — W. B. BiiAIB, In oharge. 

For the method of tabulating data and oonstruoting oharts of upper 
air isothermB and gradients see Vol. I, Part 1, of this Bulletin^ with the 
following exceptions: In the isothermal charts the actual altitudes 
reached are indicated by a red T instead of bj a solid line all the way 
down to the ground level, the latter sometimes interfering with the 
isothermal lines. The braces and maximum temperatures, indicating 
inversion layers, are in red. 

Fig. 1 is inserted because the isothermal chart for October does 
not give the upper 1,600 meters (1 mile) of the gradient for the third 
day. This flight was begun at 7 a. m. and the ascent shows an inver- 
sion of temperature which is characteristic of this time of day. At an 
altitude of from 3,000 to 6,000 meters the temperatures observed in 
the descent indicate the advance of a cooler body of air the mini mum 
surface temperature of which reached Mount Weather about fifty 
hours later. 

The mean of the highest altitudes reached daily in October was 8,094 
feet (2,467 meters) and for the three months, October, November, and 
December, 7,684 feet (2,342 meters), while the highest altitude reached 
was 23,110 feet (7,044 meters). This is the record flight for this obser- 
vatory and to date the greatest height attained by means of kites. 

The numerical results of kite flights and the isothermal charts for 
October, November, and December follow: 
100 
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Fig. 1.— Temperature gradient, flight of October 3, 1907. 
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BULLETIN OF MOUNT WEATHER OBSEBVATORY. 



RESULTS OF KITE FLIGHTS. 



IHkteand 
hour. 



Oct 1, 1907. 

7:18 a.m... 

7:29 a. m... 

7:40 a.m... 

8:28 a.m... 

8:25 a. m . . . 

8:50 a.m... 

9:44 a.m... 
10:58 a.m... 
11:11a.m... 
11:20 a.m... 
11:22 a.m... 
11:29 a.m... 
Oct 2, 1907 . 

8:80 p.m... 

8:48 p.m... 

6:06 p.m... 

6:44 p.m... 

6:57 p. m . . . 

7:10 p.m... 

7:80 p.m... 

7:47 p. m . . . 



On Mount Weather, Va., J^jJ^^ 



Air tem- 
perature. 



41.4 
42.0 
48.0 
4&0 
45.0 
45.7 
48.0 
61.2 
51.7 
52.0 
52.1 
62.5 

68.0 
62.8 
60.0 

6ao 

60.0 
60.0 
50.7 
60.2 



5.2 

6.6 

6.1 

7.2 

7.2 

7.6 

8.9 

10.7 

10.9 

11.1 

11.2 

11.4 

17.2 
17.1 
15.6 
15.6 
15l6 
15.6 
15.4 
15.7 



At diffiurent heights above 



^ 




Wind. 












A 








Height 


Air tem- 








peraturei 


t 


Dlr. 


Velocity. 










MiXea 


Meet 










£ 




p, A. 


p. «. 


Put, 


Meters, 


o/". 


OG 


nw. 


28 


10.8 


1,725 


626 


41.4 


5.2 


80 


nw. 


28 


ia8 


2,866 


874 


4a 


4.5 


80 


nw. 


24 


ia7 


8,688 


1,124 


48.2 


9.0 


79 


nw. 


28 


12.5 


5,899 


1,646 


57.2 


14.0 


79 


nw. 


28 


12.6 


5,784 


1,748 


56.8 


18.6 


76 


nw. 


21 


9.4 


6,911 


2,107 


52.6 


11.5 


68 


nw. 


19 


8.6 


9,412 


2,869 


42.7 


6.0 


60 


nw. 


16 


7.2 


8,870 


2,704 


45.1 


7.8 


61 


nw. 


16 


7.2 


6,028 


1,888 


52.2 


11.2 


• ■ • • 


nw. 


16 


7.2 


8,866 


1,026 


58.9 


12.2 


• ■ ■ • 


nw. 


16 


7.2 


2,881 


868 


47.8 


8.8 


58 


nw. 


16 


7.2 


1,725 


526 


52.5 


11.4 


62 


se. 


16 


7.2 


1,725 


526 


68L0 


17.2 


62 


se. 


15 


6.7 


2,811 


867 


57.6 


14.2 


68 


B. 


14 


6.8 


8,806 


1,007 


57.9 


14.4 


68 


8. 


10 


4.5 


8,865 


1,178 


57.2 


14.0 


68 


a. 


10 


4.5 


8,204 


2,500 


44.1 


6.7 


69 


s. 


10 


4.5 


6,588 


1,998 49.8 


9.6 


72 


8. 


12 


5.4 


4,806 


1,465 


50.4 


18.0 


69 


8. 


11 


4.9 


1,725 


526 


60.2 


16.7 



Wind. 




October i, idC^.— Three kites having a total lifting surface of 221 eq. ft. (18.9 aq. 
m.) were used. Wire out, 17,000 ft. (5,182 m.); at maximum altitude, 14,000 ft. 
(4,267 m.). 

During the earlier part of the flight about one-third o^ the sky was covered with 
Ci. clouds moving from the north-northwest. 

An area of high pressure was central over the Great Lakes, low pressure 
over Nova Scotia. 

October J, idt77.— Four kites having a total lifting surface of 277.5 sq. ft. (25.7 
sq. m.) were used. Wire out, 8,500 ft. (2,591 m.); at maximum altitude, 7,500 ft. 
(2,286 m.). 

The sky was cloudless thruout the flight. 

High barometric pressure prevailed along the Atlantic coast and an area of low 
pressure was central over Minnesota. 



UPPER AIB CONDITIONS. 
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BESULTS OF KITE FLIGHTS. 



Dftteand 
hoar. 



Oet 8, 1907. 

7:00 1. m . . . 

7:21 a.iii... 

8:80 a. m... 
10:16 ft. m... 
12:80 |».m... 

1:27 p. m... 

2:SSpim... 

8:44 p.m... 

4:40 p. m . . . 

6:88 p.m... 

8:06 {Km... 

TJH p. m . . . 

8:40 p. m... 

9:18 p.m... 
10:12 p.m... 
10:84 p.m... 
10:60 pw m . . . 
11:04 p.m... 
Oct 4; 1907 . 

9:68 a.m... 
10:08 ft. m... 
10:18 ft. m... 
10:27 ft. m... 
10:40 ft. m... 
llK)6ft.m... 
11:17 ft. m... 
11:49 a.m.. . 
12:00 Doon . 
11:09 p. m. . . 
12:16 p.m... 



On Mount Woftther, Yft., ff^f^ 



Air tem- 


perature. 


OF. 


°a 


62L7 


17.1 


64.2 


17.9 


68.0 


20.0 


71.0 


21.7 


72.6 


22.6 


7&4 


28.0 


74.6 


23.6 


78.6 


28.1 


72.7 


22.6 


71.4 


21.9 


7ao 


21.1 


7a4 


21.8 


70.9 


21.6 


71.0 


21.7 


70.0 


21.1 


70.0 


21.1 


70.6 


21.4 


70.8 


21.8 



65.0 
66.0 
64.6 
66.0 
66.1 
66.6 
67.0 
67.7 
68.1 
68.8 
68.8 



18.8 
18.8 
l&l 
1&8 
18.9 
19.2 
19.4 
19.8 
2a 1 
20.4 
20.4 



s 

9 



76 
66 

62 
66 
64 



62 
62 
68 
66 
62 
61 
60 
69 
58 
58 
66 

90 
90 
92 
94 
90 
82 
82 
81 
81 
81 
81 



Wind. 



Dir. 



Yelocitj. 





Miles 




p, h. 


w. 


17 


w. 


16 


w. 


14 


w. 


18 


w. 


10 


w. 


8 


8. 


9 


B. 


7 


S. 


8 


svr. 


9 


8. 


10 


■w. 


11 


•w. 


12 


8W. 


18 


■W. 


18 


aw. 


12 


aw. 


18 


aw. 


14 


w. 


24 


w. 


16 


w. 


16 


w. 


16 


w. 


16 


nw. 


15 


w. 


21 


w. 


21 


w. 


21 


w. 


19 



Meft 

p. M. 

7.6 
7.2 
6L8 
6w8 
4.5 
8.6 
4.0 
8.1 
8.6 
4.0 
4.5 
4.9 
6.4 
6.8 
6.8 
6.4 
6.8 
6.8 

10.7 
6.7 
6.7 
6.7 
7.2 
6.7 
9.4 
9.4 
9.4 



8.6 



At dUTerent heighta abore aea. 



Height 



FmL 

1,726 

2,624 

2,980 

4,906 

7,472 

10,876 

14,606 

16,788 

19,196 

21,978 

28,110 

21,116 

18,710 

12,667 

7,491 

5,788 

8,886 

1,725 

1,726 
8,011 
4,197 
6,426 
6,116 
7,256 
8,568 
6,051 
4,896 
2,417 
1,725 



Meter*. 

526 

769 

908 

1,486 

2,277 

8,168 

4,462 

6,102 

6,852 

6,698 

7,044 

6,486 

6,708 

8,789 

2,288 

1,748 

1,169 

626 

626 

918 

1,279 

1,664 

1,864 

2,212 

2,610 

1,884 

1,492 

787 

626 



Airtem:- 
perature. 



OR 
62.7 
67.6 
71.8 
62.4 
49l8 
89.7 
88.1 
24.1 
14.7 

1.8 
-5.4 

6.1 
1&8 
80.6 
60.5 
57.2 
68.7 
7a8 

66.0 
61.9 
66.8 
62.8 
60.0 
48.2 
46.1 
68.6 
66.1 
64.6 
6&8 



17.1 
19.7 
22.1 
16.9 
9.9 
4.8 
0.6 
-4.4 
-9.6 
-16.8 
—20.8 
—14.4 
—10.4 
— 0.8 
10.8 
14.0 
17.6 
21.8 

18.8 
16.6 
13.2 
11.8 

lao 

9.0 
7.8 
1A.0 
18.4 
18.1 
20.4 



o 



^ 



■ ■ ■ • 



66 

90 



81 



Wind. 



Dir. 



Velocitj. 



w. 

wnw. 
nw. 
w. 

W8W. 
W. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

w. 



W8W. 
W8W. 

aw. 

w. 

wnw. 
nw. 
wnw. 
nw. 
nw. 
nw. 
nw. 
nw. 



w. 



MiUi 

p. h, 
17 



14 
24 



19 



Met» 

p. 9. 
7.6 



6.8 

ia7 



8.5 



October S, 1907.— ^ght kites having a total lifting surface of 506 sq. ft. (47 sq. m.) 
were used. Wire out, 38,600 ft. (11,785 m.); at the maximum altitude, 37,300 ft. 
(11,369 m.). 

During the forenoon the eky was partly covered with Gi. and Oi.-St. clouds mov- 
ing from the west, A.-Gu. at first from the northwest, later from the west-north- 
west, and some Ou. from the west. St.-Ou. clouds from the west-northwest prac- 
tically covered the sky at 12:30 p. m. Later A.-Gu. and a few Cu. from the north- 
west covered two-thirds of the sky, but after 2:30 p. m. they gave place to A.-St. 
from the west-northwest and St.-Cu. from the west. Cloudiness diminished after 4 
p. m., leaving the sky cloudless by 8:40 p. m. 

High pressure, central over the Carolinas, covei^ed the Atlantic coast, while a 
trough of low pressure extended from New Mexico to the upper Lakes, the great- 
est depression of the barometer being central over Iowa. 

October 4, 1907.— Two kites having a total lifting surface of 136 sq. ft. (12.6 
sq. m.) were used. Wire out, 14,000 ft. (4,267 m.); at the maximum altitude. 

St.-Gu. clouds from the northwest and a few A.-St. apparently without direction 
covered practically the whole sky until 11 a. m. and two-thirds of the sky there- 
after. Light rain fell from 10:05 until 10:18 a. m. The leading kite was obscured 
by clouds from about 11:13 to about 11:23 a. m. 

Low pressure was central over the lower St. Lawrence Valley, while high pres- 
sure prevailed over Georgia and over portions of Wyoming and Idaho. 
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BULLETIN OF MOUNT WEATHEB OBSEEVATOEY. 



RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



Oct 5, 1907. 

7:10 a. m... 

7:87 a.m... 

7:47 a. m . . . 

8:02 a.m... 

8:25 a. m. . 

8:48 a. m . . . 
10:00 a.m... 
10:02 a. m... 
11:20 a.m... 
Oct 7, 1907. 

7:22 a.m... 

7:42 a.m... 

8:20 a. m..^ 

8:36 a.m... 
10:82 a.m... 
11:11 a.m... 
12:08 p. m . . . 
12:20 p.m... 
12:41p.m... 
12:51 p. m . . . 
Oct 8, 1907. 

1:87 p.m... 

1:42 p.m... 

J :47 p. m . . . 

2:01 p. m . . . 

2:12 p. m . . . 

2:27 p. m . . . 

2:88 p. m . . . 

8:02 p.m... 

8:40 p.m... 



On Mount Weather, Va., J^^^ 



Air tem- 
perature. 



52.6 
62.6 
68.4 
68.2 
54.6 
68.6 
66.4 
57.6 
57.0 

69.6 
69.7 
62.6 
68.6 
64.0 
64.6 
66.6 
66.6 
67.7 
67 7 

6a6 
51.2 
50.8 
62.0 
52.0 
52.0 
52.8 
53.2 
58.0 



11.4 
11.4 
11.0 
11.8 
12.5 
18.1 
18.6 
14.2 
18.9 

15.9 
16.4 
16.9 
17.6 
17.8 
18.1 
1&6 
19.2 
19.8 
19.8 

10.8 
10.8 
10.4 
11.1 
11.1 
11. 1 
11.8 
11.8 
11.1 



d 




^ 




A 


— • — 


t 


Dir. 


t. 


nw. 


76 


nw. 


78 


nw. 


81 


uw. 


77 


nw. 


64 


nw. 


46 


nw. 


47 


nw. 


49 


nw. 


62 


BW. 


64 


sw. 


60 


8W. 


59 


8W. 


68 


8. 


65 


8. 


68 


s. 


68 


a. 


61 


8. 


61 


». 


64 


nw. 


68 


nw. 


62 


nw. 


52 


nw. 


52 


nw. 


50 


nw. 


50 


nw. 


48 


nw. 


• • • 


nw. 



Wind. 



Velocity. 



MUtM 
p. h. 
19 
17 
19 
14 
18 
22 
84 
24 
24 

12 
18 
11 
12 
12 
15 
19 
16 
12 
14 

80 
83 
81 
24 
25 
21 
21 
15 
24 



MeCt 

p.«. 

8.5 

7.6 

8.5 

6.8 

8.0 

9.8 

15.2 

10.7 

10.7 

6l4 
6.8 
4.9 
6.4 
5i4 
6.7 
8.9 
7.2 
5.4 
6.8 

18.4 

14.8 

18.9 

10.7 

11.2 

9.4 

9.4 

6.7 

10.7 



At different heights abore 



Height 



Air tem- 
perature. 



Fhei. 

1,726 

3,011 

4,121 

6,192 

6,225 

7,466 

8,829 

4,283 

1,725 

1,726 
2,767 
5,282 
5,748 
8,634 
11,885 
7,960 
7,468 
4,084 
1,725 

1,725 
2,997 
8,747 
6,061 
6,124 
7,851 
8,765 
9,161 
1,725 



Meiers. 

626 

918 

1,256 

1,582 

1,897 

2,276 

2,691 

1,305 

526 

526 
848 
1,606 
1,752 
2,682 
3,607 
2,949 
2,276 
1,245 
526 

526 
913 
1,142 
1,540 
1,867 
2,893 
2,669 
2,792 
626 



Ojp 


OC 


62.5 


11.4 


48.9 


9.4 


48.9 


6.6 


88.8 


8.5 


86.4 


2.4 


84.9 


1.6 


82.9 


0.6 


42.1 


5.6 


67.0 


18.9 


60.6 


15.0 


60.1 


16.6 


64.5 


12.5 


60.7 


ia4 


46.4 


8.0 


87.0 


2.8 


42.8 


6.0 


49.3 


9.6 


64.8 


12.4 


67.7 


19.8 


50.5 


ia6 


48.8 


6.8 


87.9 


8.8 


33.4 


0.8 


85.8 


2.1 


29.8 


- 1.2 


24.6 


-4.1 


24.4 


-4.2 


58.0 


11.1 




Wind. 



75 



49 
62 



nw. 

nw. 

▼nw. 

wnw. 

wnw. 

wnw, 

nw. 

nw. 

nw. 

sw. 
sw. 
w. 



I... 



61 
54 



waw. 

wsw. 

wsw. 

sw. 

a. 

nw. 

uw. 

nnw. 

nnw. 

n. 

n. 

n. 

n. 

nw. 



Velocity. 



Miles 
p.h. 
19 



Meft 

p.e. 
8.6 



24 ia7 
12 6.4 



•■■••■ 



14 6.8 



80 



18.4 




ia7 



October 5, 1907, —Tyto kites having a total lifting surf ace of 136 sq. ft. (12.6 sq. 
m.) were used. Wire out, 15,500 ft. (4,724 m.); at maximum altitude 12,000 ft. 
(3,658 m.). 

A few Cu. clouds from the west-northwest were present at intervals. At an 
altitude of 7,466 ft. (2,276 m.) above sea level a few small olouds passed under 
the uppermost kite. Light showers occurred in the afternoon. 

An area of low pressure was central over the upper St. Lawrence Valley and a 
high prevailed over Florida. 

OcU}her 7, idC>7.— Three kites having a total lifting surface of 210 sq. ft. (19.4 
sq. m.) were used. Wire out, 20,000 ft. (6,096 m.); at maximum altitude, 18,000 
ft. (5,486 m.). 

A clear sky prevailed thruout the flight. 

High pressure was central off the Carolina coast, and low-pressure areas were 
central over the upper Lakes and over Oklahoma. 

October 8, 1907.— One kite having a lifting surface of 55 sq. ft. (5.1 sq. m.) was 
used. Wire out, 18,000 ft. (5,466 m.); at maximum altitude, 16,000 ft. (4,877 m.). 

Dense fog prevailed in early morning. At beginning of flight about 5/10 01. 
olouds from the west were observed, also a few Cu. from the northwest. At an 
altitude of 7,851 ft. (2,393 m.) above sea level Ou. clouds passed under the kite. A 
gale from the northwest during the morning reached a maximum velocity of 66 
miles per hour. The wind was more moderate when the kite was launched and 
gradually diminished during the flight. 

A pronounced low was central over the upper St. Lawrence Valley, with steep 
gradients extending over the station. High pressure was central over Kansas and 
Oklahoma. 
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BESULTS OF KITE FLIGHTS. 



Date and 
hoar. 



Oct 9, 1907. 

IKMp. n.. . 

2:15 p.m... 

2:44 p.m... 

S:28 pb m. . . 

4:28 p.m... 

4:44 p.m... 

6K)6 p. m . . . 

6:18 p.m... 

6:24 pm... 

5:80 p.m... 

6:86p.m.. . 

5:49 p.m... 
Oct 10, 1907. 

7:48 a.m.. 

8:02 a.m... 

8:36 a. m . . . 

9:25 a.m... 
Oct 11, 1907. 

9:51a.m... 
10:02a. m... 
10:28 a.m... 
10:87 a.m... 
11:05 a.m... 
11:10 a.m... 
11:18a.m... 
11:47 a.m... 
12:15 p. m . . . 
12:25 p.m... 
12:82 p. m . . . 
12:42 p.m... 
12:52 p.m... 



On Mount Weather, Ya., i^ji^ 



Airtem- 
peratore; 



a 

9 

.d 

i 



Wind. 



Dir. 



Yelooity. 



60.0 
51.2 
5^0 
52.1 
61.0 
50.8 
49.6 
49.4 
48.9 
48.5 
48.8 
47.9 

49.0 
60.6 
52.2 
54.6 

54.8 
56.1 
56.8 
57.2 
58.0 
58.0 
59.0 
59.2 
61.0 
62.2 
62.0 
62.5 
62.0 



lao 

10.7 

11.1 

11.2 
10.6 

ia4 

9.7 
9.7 
9.4 
9.2 
9.1 
&8 

9.4 

ia8 

11.2 
12.5 

12.4 
12.8 
18.8 
14.0 
14.4 
14.4 
15.0 
15.1 
16.1 
16.8 
16.7 
16.0 
16.7 



56 

57 
46 
44 
46 
47 
02 
52 
68 
68 
54 
54 

61 
56 

64 



68 
61 
59 
57 
54 
54 
54 
54 
54 
54 
54 
54 
54 



se. 

»e. 

se. 

se. 

tse. 

se. 

se. 

se. 

se. 

se. 

se. 

se. 

w. 
w. 
vr. 
w. 

s. 

se. 

se. 

8. 

8. 

H. 

S. 

8. 

S. 

S. 

8W. 

8W. 

8. 



MUet 

p.h. 
12 
12 
17 
19 
20 
18 
18 
18 
18 
18 
17 
16 

11 
10 
11 
12 

14 

15 

16 

16 

7 

7 

8 

10 

10 

10 

8 

7 

6 



Meft 

p. t. 
6.4 
6l4 
7.6 
8.5 
8.9 
8.0 
8.0 
8.0 
8.0 
8.0 
7.6 
7.2 

4.8 
4.5 
4.9 
5.4 

6.8 
6.7 
7.2 
7.2 
8.1 
8.1 
8.6 
4.5 
4.5 
4.5 
3.6 
8.1 
2.7 



At different heights abore sea. 



Height 



a 

Air tern- ^ 
peratore. ; ^ 

2 



Wind. 



Feet. 

1,726 

2,982 

4,187 

5,019 

6,764 

6,805 

7,577 

6,475 

5,716 

4,858 

8,789 

1.725 

1,726 
2,686 
2,928 
1,725 

1,725 
8,080 
5,428 
6,893 
8,828 
9,076 
10,418 
10,887 
8,554 
7,991 
6,725 
4,662 
1,725 



Mettrt. 
626 
894 
1,276 
1,680 
2,062 
2,07^ 
2,810 
1,974 
1,742 
1,828 
1,140 



626 
819 
892 

528 

526 
924 
1,654 
1,949 
2,691 
2,766 
8,174 
8,818 
2,607 
2,486 
2,050 
1,890 
526 



OF. 
60.0 
45.5 
89.4 
48.5 
87.4 
86.1 
42.4 
87.4 
88.5 
48.8 
41.0 
47.9 

49.0 
49.8 

47.3 
54.5 

64.8 
62.8 
45.0 
40.5 
82.5 
81.1 
27.0 
26.7 
85.1 
82.4 
84.5 
46.9 
62.0 



Dir. Velocity. 



OG 

lao 

7.6 
4.1 
6.4 
8.0 
2.8 
5.8 
8.0 
8.6 
6.8 
6.0 
88 

0.4 

9.6 

8.5 

12.5 

12.4 

11.8 

7.2 

4.7 

0.8 

-0.5 

-2.8 

- 8.5 

1.7 

0.2 

1.4 

8.8 

16.7 



£ 



54 

61 



68 



54 



se. 
s. 

s. - 
sw. 

8W. 

W8W. 

BW. 

SW. 

SW. 

SW. 

S. 

se. 

w. 
w. 
w. 
w. 

8. 
WBW. 

w. 
w. 
w. 
w. 

WBW. 
W8W. 

w. 
w. 
w. 
w. 

8. 



Mile* 
p.h. 
12 



16 
11 



12 
14 



Jfef* 

p. 9. 

6.4 



7.2 
4.9 



6.4 
6.8 



6 



2.7 



October 9, 1907. ^Your kites having a total lifting surface of 277.5 sq.ft. (25.7 
sq. m.) were use4. Wire out, 10,000 ft. (3,048 m.); at maximum altitude, 7,900 ft. 
(2,408 m.). 

No clouds. 

At 8 a. m. high pressure was central over the station, and an area of low pres- 
sure was central over the upper Great Lakes. 

October 10, 1907.— Two kites having a total lifting surface of 142 sq. ft. (13.1 sq. 
m.) were used. Wire out, 3,000 ft. (914 m.) at the time the kites were highest. 

During the flight a few Gl. clouds from the northwest and St.-Gu. clouds from the 
west were observed. The winds were light and of little depth. 

Moderately high pressure was centered over Nova Scotia, while a depression of 
marked intensity was central over Lake Superior. 

October 11, 1907.— Two kites having a total lifting surface of 142 sq. ft. (13.1 sq. 
m.) were used. Wire out, 20,000 ft. (6.096 m.) at the time the kites reached their 
maximum altitude. 

During the early part of the flight 1/10 Gi. from the west and 1/10 A.-Gu. clouds 
from the southwest were observed. Gloudiness increased rapidly just after the 
flight, and rain began at 1:25 p. m. 

Low pressure prevailed over the upper Lakes and a high was central over the 
northern Bocky Mountain region. 
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D.B 

-o.» 
-a» 
-11 

- 8.0 
-4.0 
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Oelober It, 1907.— Tbne kites havlnga total lifting eurfaoe of 310 sq. ft. (I9.1eq. 
ra.) were used. Wir« out, 1G,000 ft. (4,5Ta m.); at maximum altitude, 13,000 ft 
(3,862 m.). 

Thu Bky waa cloudless until 8:iD a. m., when Ou. clouds, moving from the west- 
nortbwest, appeared and gradually Inoreaeed to 7/10 by the end ot the flight. 

Low pressure was central over the upper St. Lawrenoe Valley and a high was 
central over the Bakotae. 

October U, 1907 — Three kites having a total lifting surface of 201 sq. ft. (18.9 sq. 
m.) were used. Wire out, 15,000 ft. (4,6TS m.); at mailmum altitude, 13,000 ft. 
(3,963 m.). 

About 3/10 Cu. clouds, moving from the north-northwest, prevailed during the 
flight at an elevation of 4,400 ft. (1,341 m.). 

The station was in the ea«t«m part ot an area ot high preaaure covering the en- 
tire eastern halt ot the country. There were slight barometric deprewions over 
South DakotA and southeast ot Florida. 

October 15, 1907.— YoMt kltea having a total lifting surtaoe of 3TT.6 sq. ft. (35.7 
sq. m.) were used. Wire out, 15,500 ft. (4,430 m.); at maximum alUtude, lO.OOOtt. 
(3.048 m.). 

A few O.-St. clouds, apparently without direction, were observed during the 
flight. 

High pressure was central over the Atlantic coast States, with its crest just 
west ot the station. Areas ot low pressure were central over Iowa and nortb of 
Montana. 
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BESULTS OF KITE FLIGHTS. 



Date and 
hour. 



Oct 16^ 1907. 

6:68 p,m... 

6:10 p.m... 

6:27 p.m... 
Oct 17, 1907. 

8:60 p.m... 

4:43 p.m... 

6:49 p. m... 

6:81 p.m... 

7:80 p.m... 
Oct 18, 1907. 

7:82 a.m... 

7:44 a. m. . . 

7:54 Ik m... 

8H)6 a. m . . . 

8:42 a.m... 

9:47 a.m... 
10:25 a. m... 
10:85 a.m... 
11:08 a.m... 



On Mount Weather, Ya., f^26ft 



Air tem- 
perature. 



54.0 
64.2 
65.0 

62.9 
58w9 
58.8 

58.0 
68.0 

54.5 
55.4 
66.8 
56.8 
6&2 
60.4 
61.9 
61.9 
68.0 



12.2 
12.8 
12.8 

17.2 
14.9 
14.6 
14.4 
14.4 

1^6 
18.0 
18.5 
13.5 
14.6 
16.8 
16.6 
16.6 
17.2 



a 



57 



61 
66 
66 
56 

57 

58 



57 
54 
54 
53 
53 



Wind. 



Dir. 



8. 

8. 
8. 

se. 
se. 

8. 
S. 

8. 

nw. 

nw. 

nw. 

nw. 

wnw. 

w. 

w. 

w. 

wnw. 



Yelooity. 



Milet 

p,h, 

8 

11 

11 

9 
10 
10 
11 
10 

82 
82 
84 
81 
80 
25 
22 
22 
21 



Mef* 

p. «. 
8.6 
4.9 
4.9 

4.0 
4.5 
4L5 
4.9 
4.5 

14.8 

14.8 

16.2 

13.9 

18.4 

11.2 

9.8 

9.8 

9.4 



At different heights abore 



Height 



1,725 
8,686 
1,726 

1,726 
2,541 
8,888 
6,770 
1,726 

1,725 
2,848 
8,726 
4,674 
5,826 
8,802 
6,545 
4,170 
1,725 



AMen. 
526 
1,098 
526 



774 
1,170 
2,064 

626 

626 
868 
1,186 
1,898 
1,776 
2,680 
1,996 
1,271 
526 



Air tem- 
perature. 



54.0 
51.8 
56.0 

62.9 
66.8 
52.6 
48.8 
66.0 

54.6 
68.6 
62.8 
48.6 
4&7 
39.4 
42.4 
49.8 
68.0 



12.2 
11.0 
12.8 

17.2 

18.6 

11.4 

6w8 

14.4 

12.6 

12.0 

11.8 

9.2 

6.6 

4.1 

5.8 

9.6 

17.2 



a 





51 



67 
58 



Wind, 



Dir. 



8. 
8. 

se. 

8. 

W8W. 

W8W. 

8. 

nw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 



Velocity. 



p.h. 
8 



11 
9 



10 
82 



21 



p.t. 
8.6 



4.9 
4.0 



4.6 
14.8 



9.4 



RESULTS OF CAPTIVE BALLOON ASCENSION. 



Oct 19,1907. 
5:29 p.m... 
5:38 p.m... 
6:48 p.m... 
6:03 p.m. . 
6:06 p.m... 


46.0 
44.9 
44.8 
44.8 
44.2 


7.2 
7.2 
7.1 
6.8 
6.8 


62 
52 
51 
54 
54 


ae. 

se. 
se. 
se. 
se. 




2.2 
8.1 
2.7 
8.1 
8.1 


1,725 
4,678 
8,484 
2,371 
1.726 


626 

1,424 

1,062 

728 

626 


45.0 
88.8 
41.7 
44.8 
44.2 


7.2 
8.5 
6.4 
7.1 
6.8 


52 

• • • • 

■ ■ • ■ 

• • ■ ■ 

54 


se. 
w. 
sw. 

B. 

se. 


5 


2.2 










7 


&1 



October 16, 1907.^0ne kite having a lifting surface of 150 sq. ft. (14.1 sq. m.) 
was used. Wire out, 3,500 ft. (1,067 m.), at the maximum altitude reached. 

An area of high pressure covered the Atlantic coast and was central near the 
station. Low pressure covered the northwestern border. 

October 17, 1907.— Four kites having a total lifting surface of 248 sq. ft. (22.9 
sq. m.) were used. Wire out, 8,500 ft. (2,591 m.); at maximum altitude, 5,500 ft. 
(1,676 m.). 

About 4/10 Ci. clouds from the west, present at the beginning of the flight, gave 
place to 3/10 A. -St. from the southwest by 5:30 p. m. 

At 8 a. m. high pressure along the Atlantic coast was central near the station. 
An area of low pressure was central over the upper Lakes. 

Ocioher 18, 1907, — Two kites having a total lifting surface of 99 sq. ft. (9.1 sq. m.) 
were used. Wire out, 14,500 ft. (4,420 m.), at the maximum altitude attained. 

A clear sky prevailed. 

Low pressure was central over the lower St. Lawrence Valley and a high was 
central over the Dakotas. A secondary high was central over western Tennessee 
and northern Alabama. 

October 19, 1907.^The flight was made with two captive balloons. Wire out, 
6,500 ft. (1,981 m.) at the maximum altitude reached. 

The weather was clear. 

An area of high pressure extended over the eastern part of the United States, 
with its central ridge reaching from Chesapeake Bay to eastern Iowa. Shallow 
depressions lay over southern Texas, Arizona, and northern California. 
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Oaob«r il, ISOr.—Thma kites having a total lilting aurTaoe of 201 rt. (18.9 eq. 
m.) were used. Wire out, 12,500 ft. (3,810 m.); at the maximum altitude, 10,000 
It. (3,a00m.). 

At the b^lanlDg of the flight a few St.-Cu. clouds were moving from the north; 
Cu. douds from the same direction appeared later. 

High preeeure covered practioallf all of the United States, being oentral over 
the region between the Ohio Blver and the Great Lakes. An area of loir pres- 
sure lay in the Canadian Northwest. 

October St, 19)77. ^Four kites having a. total lifting eurfa«e of 348 sq. ft. (23.9 aq. 
m.)wereueed. Wire out, 15,000 ft. (4,673 m.); at the maximum altitude reached, 
12.500 It. (3.810 m.). 

The few Cl. clouds present at the beginning of the flight had eo inordiBed as to 
cover one-third of the ek; b; the end of the Qlght; an upper layer was moving 
from the west, while a lower layer came from the southwest. 

High pressure was moving eastward over the middle Atlantic coast, and another 
high was central over western Wyoming. Low pressure was oentral just north 
of Lake Superior. 



UPPER AIR CONDITIONS. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hoar. 



Od 28,1907. 
11:10 a.m... 
11:40 a.m... 
12H)ep.m... 
12:80 p.m... 

1:12 p.m... 

1:80 p.m... 

1:00 a.m... 
Oct. 24, 1907. 

8:84 a.m... 

8:89 a.m... 
10:26 a.m... 
11:20 a.m... 
11:81a.m... 
Oct 25, 1907. 

8:26 a.m... 

9:00 a.m... 

9:07 a.m... 

9:42 a.m... 
10HH)a.m... 
10:15 a.m... 
10:42 a.m... 
11:16 a.m... 
11:46 a.m... 
12:06 p.m... 
12:20 p.m... 



On Mount Weather, Va., J^28ft. 



Air tem- 
perature. 



018 
64.0 
61.0 
62.0 
60.2 
59.7 
69.8 

82.0 
82.0 
40.0 
89.7 
89.0 

49.2 
82.0 
62.5 
54.8 
56.6 
57.0 
58.0 
60.0 
60.5 
61.7 
68.0 



17.1 
17.8 
16.1 
16.7 
15.7 
16w4 
15.2 

ao 
ao 

4.4 

4.8 
8.9 

9.6 
11.1 
11.4 
12.7 
l&i 
18.9 
14.4 
15.6 
1&8 
16.5 
14.4 









48 
60 
00 
58 
58 



58 
50 
50 



86 
41 
84 

27 
80 
27 



42 



Wind. 



Dir. 



w. 

wnw. 

wnnr. 

nw. 

nw. 

nw. 

uw. 
nw. 
nw. 
nw. 
nw. 

w. 
w. 
w. 
w. 

w. 



w. 

ae. 

se. 



Velocity. 



Miles 

p. h. 
12 
12 
12 
12 
12 
12 
12 



12 
12 
12 
12 
12 
12 
12 
12 
12 
8 
8 



p. 9. 

5.4 
5.4 
6.4 
5w4 
5.4 
6w4 
6.4 



5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
5.4 
8.4 
8.4 



At different heights abore lea. 



Height 



Feet, 

1,726 

2,848 

8,962 

4,905 

6,914 

2,906 

1,725 

1,726 
8^828 
8,757 
2,649 
1,725 

1,726 
4,087 
5,245 
6,780 
8,051 
9,671 
10,967 
9,776 
7,878 
5,258 
1,725 



Airtem- 
peratare. 



Meter»\ 
528 ' 
866 

1,206 

1,496 

2,107 

886 

526 

526 

1,075 

1,145 

808 

526 

526 
1,246 
1.699 
2,061 
2,454 
2,948 
8,840 
2,979 
2,249 
1,601 

526 



o/". 


OG 


62.8 


17.1 


58.8 


14.6 


49.6 


9.8 


44.8 


7.1 


89.2 


4.0 


49.1 


9.5 


59.8 


10l2 



82.0 
80.7 
8&8 
84.2 
89.0 

49.2 
51.4 
48.6 
48.2 
86.8 
81.1 
26.2 
82.5 
89.2 
49.5 
68.0 



0.0 
- 0.7 
1.0 
1.2 
8.9 

9.6 

10.8 

9.2 

6.2 

2.1 

-0.6 

-8.2 

a8 

4.0 

9.7 

14.4 





t 



Wind. 



I 



69 



60 



■ « • • 



42 



Dir. Velocity 



w. 

w. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nne. 

nw. 

nw. 



nw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 



Mil€*,Mtet 

p. h. \ p. s. 



se. 



12 



12 



12 



5.4 



6.4 



5.4 



8.4 



October 2S, 1907,— Two kites having a total lifting surface of 142 sq. ft. (13.1 sq. 
m.) were used. Wire out, 8,000 ft. (2,438 m.) at the maximum altitude reached, 
7,200 ft. (2,195 m.). 

At the beginning of the flight a few St.-Cu. clouds were moving from the west. 
The clouds increased rapidly and covered the sky from noon until the end of the 
flight. 

Moderately high pressure prevailed over the greater part of the country, with 
pressure somewhat higher over Lake Superior. Low-pressure areas were central 
over the lower St. Lawrence and in northwest Canada. 

October 24, 1907.— Three kites having a lifting surface of 204 sq. ft. (18.9 sq. m.) 
were used. Wire out at the maximum altitude, 6,000 ft. (1,829 m.^. 

During the flight the sky was clear; the wind was brisk until 9 a. m. and was 
fresh thereafter. 

High pressure occupied the greater part of the United States, with centers 
north of Montana and over the lower Lakes. An area of low pressure was north 
of Lake Superior. 

OcAober 25, 1907.— Two kites having a lifting surface of 142 sq. ft. (13.1 sq. m.) 
were used. Wire out, 20,000 ft. (6,096 m.), at the maximum altitude attained, 
19,500 ft. (5,944 m.). 

A.t the beginning of the flight the sky was about half covered with A.-Cu. clouds 
moving from the northwest. Cloudiness soon decreased to one or two tenths, 
made up of Cl.-Cu., A.-Cu., and St.-Cu., all coming from the west. This direction 
held until the end of the flight, tho about half of the sky was again covered be- 
tween 11 a. m. and noon. 

An area of moderately high pressure was central over North Carolina, while a 
greater area was over the Dakotas. Low pressure areas were central over the 
lower St. Lawrence and in the Canadian northwest. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



Oct 28, 1907. 

4:04 p.m.. . 

4:S2p.m... 

4:60 p.m... 

S:21 p. m . . . 
Oct a, 1907. 

9:20 a. m . . . 

9:40 a.m... 
10:00 a. m . . . 
Oct 29, 1907. 

4:22 p.m... 

4:28 p.m... 

4:32 p.m... 

4:47 p.m... 
Oct 80, 1907. 

7:61 a.m... 

8:26 a. m . . . 

9:08 a.m... 

9:68 a.m... 
10:87 a.m... 
11:10 a.m... 
11:16 a.m. . 
11:40 a.m... 



On Mount Weather, Va., f^ft^ 



Air tem- 
perature. 



46.0 
44.0 
48.0 
41.0 

41.0 
41.0 
41.0 

49.6 
48.9 
48.6 
48.6 

86.0 
86.8 
87.5 
89.6 
40.2 
42.0 
41.7 
41.8 



7.2 
6.7 
6.1 
6.0 

6.0 
5.0 
6.0 

9.7 
9.4 
9.2 
9.2 

1.7 
2.1 
8.1 
4.2 
4.6 
6.6 
5.4 
6l4 



a 



62 
46 
49 
64 

89 
88 
86 

28 
28 

29 
80 

78 
72 
70 
68 
68 
67 
65 
57 



Wind. 



Dir. 



se. 
t»e. 
se. 
se. 

nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw, 
nw. 
nw. 
nw. 



Velocity. 



MUes 

p. A. 



86 
86 
86 
86 



Mefs 
p. *, 



16.1 
16.1 
16.1 
16.1 



At different heljchts abore 



Height 



Feet 

l,r25 

2,882 

8,089 

1,726 

1,726 
8,907 
1,725 

1,726 
4,171 
5,626 
1,725 

1,725 
4,804 
6,478 
9,670 
6,289 
4.286 
8,280 
1,725 



Meten. 
526 
878 
926 
526 

526 

1,191 

526 



1,271 

1,683 

626 

526 
1,812 
1,974 
2,948 
1,917 
1,806 
984 
526 



Air tem- 
perature. 



4&0 
89.6 
44.6 
41.0 

41.0 
83.8 
41.0 

49.5 
89.9 
88.8 
48.6 

85.0 
42.8 
88.1 
81.8 
89.2 
41.5 
84.5 
41.8 



7.2 
4.2 
7.0 
6.0 

5.0 
1.0 
&0 

9.7 
4.4 

1.0 
9.2 

1.7 
5,7 
8.4 

- a4 

4.0 
5.8 
1.4 
6.4 



t 



64 

89 

• • ■ < 

86 
28 

) ■ ■ ■ 
» ■ ■ I 

80 
78 



66 



Wind. 



Dir. Velocity. 



80. 



se. 

nw. 

nnw. 

nw. 

nw. 
wnw. 
wnw. 
nw. 



nw. 
nnw. 
n. 
nnw. 

B. 

n. 

nnw. 

nw. 



MiUt 
p. h. 



86 



86 



p.9. 



16.1 



16.1 



Odoher 26, 1907, ^Two kites having a lifting surface of 142 sq. ft. (13.1 sq. m.) 
were used. Wire out, 5,000 ft. (1,524 m.); at the maximum altitude attained, 
4,250 ft. (1,295 m.). 

The sky was partly covered with 01. -Cu. clouds from the west. 

At 8 a. m. high pressure was central north of the lower Lakes, whence the pres- 
sure decreased rapidly toward the Gulf of St. Lawrence, and more slowly to a low 
over Arkansas and Oklahoma. 

October 28, 1907, ^One kite having a lifting surface of 55 sq. ft. (5.1 sq. m.) was 
used. Wire out, 3,000 ft. (914 m.), at the maximum altitude reached. 

The sky was covered with St. clouds moving from the northwest thruout the 
day. A moderate rain had fallen late in the preceding night, and light rain fell 
Just before the flight. 

A large area of high pressure occupied the Mississippi Valley, while a low area, 
central over southern New Jersey, covered the middle Atlantic coast. Bain or 
snow was falling from Virginia northward to the St. Lawrence. 

October 29, 1907, -^One kite having a lifting surface of 68 sq. ft. (63 sq. m.) was 
used. Wire out, 8,000 ft. (2,438 m.); at the maximum altitude attained, 6,500 ft. 
(1,981 m.). 

One-tenth Ci. clouds moving from the northwest. 

At 8 a. m. high pressure occupied the greater part of the eastern United States, 
with pressure somewhat higher over Lake Superior and over Kentucky. Low 
pressure was central over Long Island Sound. 

October SO, 1907, ^Two kites having a lifting surface of 142 sq. ft. (13.1 sq. m.) 
were used. Wire out at the maximum altitude, 13,500 ft. (4,115 m.). 

The sky was dear at the beginning of the flight; partly covered with 01. after 
9 a. m., and nearly covered with 01. and 01. -St. after 10 a. m.; all clouds were 
moving from the northwest. 

High pressure, central over the Lakes, extended over the eastern United 
States. An area of low pressure covered Nova Scotia. 
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On Moont Weather, Va., fj25h. 


At different heights ahore sea. 


Date and 
hour. 


Air tem- 
peraturei 


• 

a 

& 

46 
48 
47 
49 
60 
S2 

71 
74 
70 
71 
66 
66 
60 
69 
62 
62 
61 
64 

100 

100 

100 

97 

96 

94 


Wind. 


Height 


Air tem- 
peratnre. 


.0 

ii' 

71 


Wind. 




Dir. 


Yelocitr. 


Dir. 


Velocity. 


Oct 81, 1907. 
6:08 p.m... 
6:86p.m.. . 


OF. 
89.0 
89.8 
89.6 
89.8 
89.6 
89.6 
89.8 

40.8 
42.2 
4a6 
4a7 
49.0 
48.4 
48.0 
47.6 
47.6 
47.6 
47.9 
47.4 

48.1 
4&1 
48.0 
48.6 
49.2 
49.4 


8.9 
4.1 
4.2 
4.8 
4.2 
4.2 
4.1 

4.6 
6.7 
6.4 
6.5 
9.4 
9.1 
8.9 
8.6 
8.6 
8.7 
8.8 
8.6 

8.9 
8.9 
8.9 
9.2 
9.6 
9.7 


e. 

e. 
e. 
e. 
e. 
e. 
e. 

se. 
se. 
ae. 
ae. 
se. 
ae. 
ae. 
se. 
se. 
se. 
se. 
se. 

wnw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 


Mile* 

p. h, 
11 
12 
12 
18 
18 
18 
14 

12 
12 
12 
12 
12 
12 
14 
16 
16 
16 
16 
16 

24 

24 
24 
24 
24 
24 


3f«r« 

p.*. 
4.9 
5.4 
5.4 
6.8 
6.8 
6.8 
6.8 

&4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.8 
7.2 
7.2 
7.2 
7.2 
7.2 

10.7 
10.7 
10.7 

ia7 
ia7 

10.7 


Feet. 

1,726 

2,786 

8,601 

6,440 

2,987 

2,607 

1,726 

1,726 
2,997 
4,077 
4,826 
6,422 
7,868 
8,206 
6,420 
6,170 
8,689 
2,888 
1,725 

1,726 
8,680 
6,069 
8^661 
2,822 
1,726 


Meiert. 
626 
849 
1.096 
1,668 
896 
764 
626 

626 
918 

1,248 
1,471 
1,968 
2,248 
2,601 
1,967 
1,676 
1,124 
866 
626 

626 

1,106 

1,645 

1,118 

860 

626 


89.0 
86.1 
44.6 
86.0 
46.4 
88.5 
88.8 

40.8 
41.4 
42.8 
42.6 
87.6 
81.1 
29.7 
86.7 
80.7 
45.8 
41.6 
47.4 

48.1 
46.8 
46.8 
47.8 
52.7 
49.4 


8.9 
2.8 
7.0 
2.2 
8.0 
8.6 
4.1 

4.6 
6.2 
6.7 
6.9 
8.1 

— 0.6 

— 1.8 
2.6 
4.8 
7.4 
6.8 
8.6 

8.9 
&2 
7.4 
8.8 
11.5 
9.7 


e. 
se. 

a. 

s. 

se. 

ese. 

e. 

se. 

sse. 

8. 

asw. 
sw. 
sw. 
sw. 

WBW 

sw. 

8. 

sse. 
se. 

wnw. 

w. 

aw. 

wsw. 

wsw. 

wnw. 


MUet 
p. h. 
11 


Mefs 

p.». 
4.9 


6:66 p. m . . . 






6:28 p. m . . . 






6:42 p.m... 
6:46 p. m . . . 










6:60 p.m... 
KoT. 1, 1907. 

9:48 a.m... 
10:06 a.m... 


14 
12 


6w8 
6.4 


10:24 a.m... 


100 






10:48 a.m... 






12:22 p.m... 






1:82 p.m... 






2:28 p.m... 






2:88 p. m . . . 






2:49 p. m . . . 






8:01 p. m . . . 






8:10 p. m .. 
8:19 p.m... 
NoT.2, 1907. 
8:40 p.m... 
8:60 p. m . . . 
4:22 p.m.. . 


"is 

24 


"7.'2 
10.7 


• • • • 

• • • • 






4:35 p.m... 






4:46 p.m... 
4:66 p.m... 






94 


24 


10.7 



October 31, 1907.— Three kites having a lifting surface of 210 sq. ft. (19.4 sq. m.) 
were used. Wire out, 6,500 ft. (1,981 m.); at the maximum altitude, 5,000 ft. 
(1,524 m.). 

At the beginning of the flight three-fourths of the sky was covered with €1.-St. 
clouds, apparently without direction, and some Gu. clouds were moving from the 
east. Lower clouds Increased rapidly and covered the sky by 6 p. m. Light 
snow fell at Intervals after 6:33 p. m. 

At 8 a. m. an area of high pressure, central over New York and eastern Penn- 
sylvania, covered the eastern United States, while an area of low pressure, cen- 
tral in northwest Canada, extended southward behind the high. 

November i, 1907.— Tour kites having a total lifting surface of 278 sq. ft. (25.7 
sq. m.) were used. Wire out, 13,500 ft. (4,115 m.); at the maximum altitude, 
10,800 ft. (3,292 m.). 

The few Cl.-St. and A.-St. clouds that were moving across the sky, from the 
northwest and the southwest, respectively, during the early part of the flight. 
Increased so as to partly cover the sky by 10:45 a. m. Gl.-St., moving from the 
northwest, covered the sky after 12:45 p. m. 

High pressure, central over Massachusetts, extended along the Atlantic coast. 
A trough of low pressure stretched from the upper Mississippi Valley nearly to 
the Gulf. 

November t, 1907. —^Two kites having a total lifting surface of 66 sq. ft. (6.1 sq. 
m.) were used. Wire out, 7,500 ft. (2,286 m.); at the maximum altitude, 7,000 ft. 
(2,134 m.). 

The llgnt fog and rain prevalent at beginning of the flight gradually diminished, 
the rain ending at 4 p. m. and the fog at 4:30 p. m. The clouds were low and came 
from the southwest. Six-tenths St.-Cu. were present at the end of the flight. 

One high pressure area lay east of New England, while another extended over 
the Bocky Mountain slope. An area of low pressure was central over Lake Huron. 
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BULLETIN OF MOUNT WEATHEB OBSERVATORY. 



RESULTS OF CAPTIVE BALLOON ASCENSIONS. 



Date and 
hour. 



Nov. 

6:08 

6:17 

5:84 

5:46 

6:48 

Nov. 

IIKM 

11:15 

11:20 

11.32 

12:26 



On Mount Weather, Va., f^J^, 



Air tern. ' ^ 
peratare. | ^ 



4, 1907. 
p. m ... I 
p. m . . . , 
p.m...' 
Pb m.. . 
p. m.. . 
6, 1907. 
a.m.* . 
a.in.. .1 
a.ni.. I 
a.ni.. . 
p. m ... I 



46.6 
44.5 
48.9 
44.0 
44.0 

54.6 
54.0 
68.6 
54.0 
67.4 



8.1 
6.9 
6.6 
6.7 
6.7 



62 



Dlr. 



Wind. 



Veloeity 



w. 

w. 
54 I MW. 
54 ' MW. 

02 88W. 



12.6 54 
12.2 61 ; a. 
11.9 ; 48 a. 
12.2 
14.1 



48 BSW. 



MiUs 
p. A. 

4 

4 
4 
4 
4 

6 
7 
8 

8 
10 



Mefs 
p. «. 

1.8 
1.8 
1.8 
1.8 
1.8 

2.7 
8.1 
8.6 
&6 
4.6 



At diflbreat helghta above 



Height 



Air tem- 
perature. 



1,725 
4,885 
8,044 
2,671 
1,726 

1,726 
8,618 
4,518 
2,821 
1,726 



1 

1 

\Meiert, 


OF. 


026 


4fi.5 


1,881 


86.2 


928 


41.0 


814 


48.2 


626 


44.0 


526 


64.5 


1,108 


47.8 


1.876 


88.5 


860 


46.0 


626 


57.4 



<»c. 

8.1 
1.8 
6l0 
6.2 
6.7 

12.5 
8.5 
8.6 

7.8 
14.1 



a 





mm 

& 



Wind. 



55 



52 

64 



49 



I 



Dir. 


Velocity. 


w. 
nw. 


MiUt Mefs 
p.k, p.*. 
4 1.8 


MW. 




Mw: 




MW. 

MW. 
MW. 


4 1.8 
6 2.7 


WBW. 


i 


MW. 





10 4.5 



RESULTS OF KITE FLIGHT. 



Nov. 6, 1907. 
10:60 a.m... 
11:40 a.m. .. 
12:19 p.m... 

1:19 p.m... 

1:51 p. m . . . 

2:08 p.m... 

2:84 p. m . . . 

2:66 p. m . . . 

8:02 p.m. . 

8:20 p. m . . . 

8:80 p.m... 



40.7 
89.6 
89.9 
41.5 
41.4 
41 4 
41.5 
41.4 
41.4 
41.4 
40.9 



1 

4.8 96 nw. 


14 


6.8 


1,726 


626 


40.7. 


4.8 


4.2 100 < nw. 


14 


6.8 


2,618 


798 


44.8 


7.1 


4.4 100 uw. 


14 


6.8 


8,887 


1,082 


42.6 


6l9 


6w8 1 96 I nw. 


16 


7.2 


8,881 


1,188 


40.8 


4.6 


6.2 , 96 , nw. 


14 


6.8 


5,288 


1,696 


82.0 


0.0 


6.2 97 , nw. 


16 


7.2 


6,988 


1,824 


28.8 


- 1.8 


5.3 llOO I nw. 


18 


8.0 


6,978 


2,126 


26.5 


-8.6 


6.2 llOO ' uw. 


24 


ia7 


8,004 


2.470 


23.2 


- 4.9 


6. 2 100 1 uw. 


24 


10.7 


6,918 1 1,802 


27.0 


— 2.8 


6.2 100 nw. 


85 


16.6 


4,789 1,460 


28.6 


- 1.9 


4.9 100 nw. 


86 


16.6 


1,725 


526 


40.9 


4.9 



96 



nw. 
nnw 
nw. 
ne. 



14 



6.8 



100 



ne. 

ne. 

nnw. 

nnw. 

nnw. 

nw. 



86 



16.6 



November 4% 1907. — The flight was made with three captive balloons. Wire out, 
7,000 ft. (2,134 m.); at maximum altitude, 6,600 ft. (1,981 m.). 

A few Ci. clouds were moving from the west-southwest. 

At 8 a. m. pressure was moderately high over the South Atlantic and Gulf 
States. A marked low was passing eastward over the Gulf of St. Lavrrence, while 
a lesser low was over Lake Superior. 

Novem^ber 6, 1907,^ThTee captive balloons were used In the flight. Wire out, 
7,400 ft. (2,256 m.) at the maximum altitude. 

Four-fifths of the sky was covered with A. -St. and A.-Gu., moving from the south- 
west, but Gl.-St. clouds prevailed during the greater part of the flight. 

Pressure was high over the western half of the country, and was low over the 
eastern part, with moderately low areas central over the Lakes and over southern 
Florida. 

November 6, 1907,— Three kites having a total lifting surface of 210 sq. ft. (19.4 
sq. m.) were used. Wire out, 12,000 ft. (3,658 m.); at the maximum altitude, 
9,300 ft. (2,835 m.). 

The flrst kite launched soon disappeared in the prevailing light. fog. The fog 
was dense, except at short Intervals, from 11:15 a. m. until 12:44 p. m., when It be- 
came light, and St. clouds moving from the north were observed. These gradually 
gave place to St.-Gu. from the northwest. Kites were occasionally visible for very 
short intervals. At 1.55 p. m. light rain began; dense fog soon set in and the wind 
rose rapidly. Fog, rain, and high wind continued to the end of the flight. 

Pressure was high over Nova Scotia, while this station lay in the center of a con- 
siderable area of low pressure that had caused light rain over the Atlantic States 
and the Lake region. 
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RESULTS OF KITE PLIGHTS. 



Date and 
hoar. 



Nov. 

8:07 

8:10 

8:20 

8:41 

8:47 

4.-a8 

4:17 

4:86 

4:68 

6:20 

Not. 

9:27 

9:44 

9:69 

10:10 

10:20 

10:85 

11:06 

11:66 

12:11 

1:80 

2:00 

2:28 

2:40 

8:00 



I 



7,1907. 
p.m. . . 
jk m.. 
p. m . . 
p.m... 
pi m.. . 
p. m . . . 
p. m . . . 
p. m . . . 
p.m.. . 
m.. . 
,1907. 
a« m.. . 
a. m... 
a. m.. . 
a. m.. . 
a.m... 
a. m.. . 
a. m.. . 
a. m.. . 
p. m. 
p. m . . . 
p. m . . . 
p. m . . . 
p. m . . . 
p. m . . . 



On Mount Weather, Va., J^^, 



Air tem- 
perature. 



<*F. 


°a 


41.7 


6.4 


41.6 


6.8 


41.4 


6.2 


41.0 


6.0 


4a9 


4.9 


40.6 


4.8 


40.8 


4.6 


40.0 


4.4 


89.0 


3 9 


88.0 


8.8 


4a 6 


4.7 


41.0 


5.0 


41.4 


5.2 


41.0 


5.0 


41.0 


5.0 


41.6 


6.8 


41.6 


6.8 


42.0 


5.6 


42.0 


5.6 


44.8 


7.1 


46.4 


7.4 


4&4 


7.4 


46.0 


7.2 


46.0 


7.2 



• 

s 

a 




1 


Dir. 


& 


wnw. 


48 


wnw. 


47 


wnw. 


47 


wnw. 


47 


wnw. 


50 


wnw. 


50 


wnw. 


50 


wnw. 


58 


wnw. 


51 


wnw. 


62 


s. 


47 


8. 


47 


8. 


48 


a. 


50 


se. 


61 


8. 


48 


8. 


49 


8. 


49 


». 


48 


8. 


52 


880. 


56 


880. 


55 


880. 


55 


sae. 



Wind. 



Velocity. 



MUe* 
p.h. 
86 
84 
82 
28 
27 
27 
27 
28 
28 
80 

11 
11 
11 
11 
14 
18 
18 
16 
16 
12 
12 
12 
12 
12 



Mefs 

16.6 
16l2 
14.8 
12.6 
12.1 
IZl 
12.1 
116 
12.5 
18.4 

4.9 
4.9 
4.9 
4.9 
6.8 
8.0 
8.0 
7.2 
7.2 
6.1 
6.4 
5.4 
5.4 
6.4 



At different heights above 



Height 



Air tem- 
perature. 



a 

9 

I 



Feet. 


Meters. 


OR 


oa 


1,726 


626 


41.7 


6.4 


8,531 


1,076 


84.6 


1.4 


4,362 


1,330 


26.6 


— 8.0 


6,221 


1,896 


22.6 


-5.2 


6,766 


2,059 


26.6 


- 8.0 


6,886 


1,931 


23.0 


— 6.0 


5,924 


1,806 


28.0 


- 5.0 


4,610 


1,405 


24.4 


— 4.2 


8,327 


1,014 


80.6 


— a8 


1,726 


626 


38.0 


8.8 


1,726 


526 


40.6 


4.7 


2,946 


898 


40.8 


4.9 


4,212 


1,284 


46.0 


7.2 


4,642 


1,415 


44.2 


6.8 


6,064 


1,846 


89.2 


4.0 


7,896 


2,254 


86.6 


2.0 


9,426 


2,878 


26.6 


- SwO 


11,544 


8,619 


24.4 


— 4.2 


8,114 


2,478 


32.0 


0.0 


8,684 


2,647 


27.8 


— 2.6 


7,228 


2,2112 


33.8 


1.0 


4,788 


1,458 


47.8 


8.6 


2,616 


797 


54.5 


12.6 


1,725 


626 


46.0 


7.2 



49 



61 
52 



55 



Wind. 



Dir. 



wnw. 

wnw. 

wnw. 

uw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

8. 
W8W. 

w. 

w. 

w. 

w. 

w. 

w. 

w. 

wnw. 

w. 

W8W. 

8W. 

880. 



Velocity. 



Miles Mefs 



p.h, 
85 



80 
11 



12 



p.i. 
16.6 



18.4 
4.9 



• ■ ■ ■ • 



6.4 



November 7, 1907. — Two kites with a total lifting surface of 77 sq. ft. (7.2 sq. m. ) 
were used. Wire out, 10,000 ft. (3,048 m.); at the maximum altitude, 8,500 ft. 
(2,591 m.). 

The wind had been blowing a gale all day and was still high at the time of the 
flight. The sky was clear, save for a few Gu. clouds moving from the west- 
northwest. 

At 8 a. m. moderately high pressure lay over the Gulf States, while a low of 
marked intensity was central over the upper St. Lawrence and dominated the 
region north of Virginia and east of the Lakes. 

November 8, 1907,— Four kites having a total lifting surface of 242 sq. ft. (22.4 
sq. m.) were used. Wire out, 25,000 ft. (7,620 m.); at the maximum altitude, 
24,750 ft. (7,544 m.). 

St.-Cu., moving from the northwest until 9:30 a. m., from the west thereafter, 
nearly covered the sky until about 11 a. m., when they were succeeded by St. 
Light rain fell from 11:47 a. m. until noon. Aiter 12:80 p. m. the lower douds 
gradually gave way to A.-Ou. from the west, there being about half of each kind 
present at the end of the flight. The leading kite past into the St.-Cu. clouds 
about 10:51 a. m., at about 8,800 ft. (2,682 m.), and was observed in rifts between 
the clouds at heights of 9,200 ft. (2,804 m.) and 9,800 ft. (2,987 m.). 

Areas of high pressure were central over Florida and Nebraska, while a trough 
of low pressure extended from Texas over the Ohio Valley to the Gulf of St. 
Lawrence. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, Va., 1^735^ 



Air tem- 
perature. 



a 

• 



wind. 



Dir. ' Velocity. 



Not. 

10:10 

10:40 

10:68 

11:10 

11:28 

11:89 

11:52 

12:28 

12:40 

2:01 

2:20 

2:87 

8:00 

Nor. 

7:20 

7:48 

7:57 

8:10 

8:18 

8:40 

9:20 

9:40 

11:10 



9, 1907. 
a. m.. . 
a. m. . . 
a. m. . . 
a. m. . . 
a^ m.. . 
a. m. . . 
a. m.. . 
p. m . . . 
p. m. . 
p.m. . . 
p.m. . . 
p. m . . . 
m.. . 
1,1907. 
a. m... 
a. m.. . 
a. m . . . 
a. m.. . 
a. m.. . 
a. m.. . 
a. m.. . 
a. m.. . 
a. Jii . . . 



fi 



^ F. 

49.0 
49.0 
49.0 
49.0 
49.8 
52.0 
58.1 
58.8 
53.8 
52.5 
52.0 
51.5 
53.0 

34.0 
34.8 
84.8 
85.0 
84.4 
86.0 
35.0 
85.0 
87.5 



9.4 

9.4 

9.4 

9.4 

9.9 

11.1 

11.7 

11.8 

12.1 

11.4 

11.1 

10.8 

11.7 

1.1 
1.6 
1.6 
1.7 
1.8 
1.7 



61 
64 
61 
60 
64 
68 
64 
67 
65 
69 
72 
69 
70 

58 
65 
55 
55 
54 
55 



se. 

ae. 

se. 

se. 

»e. 

He. 

He. 

a. 

M. 

ae. 

aae. 

886. 



p. h. 

12 
12 
12 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 



nw. 
nw. 
nw. 
uw. 
nw. I 
nw. . 



1.7 


55 


nw. 


1.7 


55 


uw. 


3.1 


46 


nw. 



16 

15 
15 
15 
16 
18 
18 
19 
20 



MePs 

p. s. 

5.4 
5.4 
5.4 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.8 
6.3 
6.3 
6.8 

6.7 
6.7 
6.7 
6 7 
7.2 
8.0 
8.0 
8.6 
8.9 



At different heights aboTe 



Wind. 



Height 



Air tem- 
perature. 






FgeL 

1,725 
2,983 
8,866 
5,379 
6,229 
7,352 
8,220 
10,330 
8,966 
6,819 
4,838 
3,067 
1,725 

1,725 
2,954 
4,060 
5,424 
6,361 
6,675 
8,569 
9,496 
1,725 



Meters. 




Novembers, I907.—Two kites having a total lifting surface of 142 sq. ft. (13.1 
sq. m.) were used. Wire out, 20,000 ft. (6,096 m.); this was also the length of wire 
at the maximum altitude. 

High clouds from the west, nearly covering the sky at the beginning of the flight, 
had given place to St. from the southwest by about 11:30 a. m. After about 2 p. m. 
the St. was gradually displaced by A. -St. and Gi., both from the west, and St.-Gu. 
from the southwest. The head kite was obscured by clouds for a minute or two 
at 11:49 a. m., 12:32 and 12:49 p. m. 

Areas of high pressure were central over Florida and Washington and a large 
area of low pressure was central over Lake Superior. 

November U, 1907, — Two kites having a lifting surface of 136 sq. ft. (12.6 sq. m.) 
were used. Wire out, 20,000 ft. (6,096 m.); at the maximum altitude, 19,000 ft. 
(5,791 m.). 

At the beginning of the flight the sky was nearly covered with A.-Ou. clouds 
from the west-southwest. These clouds decreased to 3/10 by 8:40 a. m. The sky 
was overcast with St. from the west-southwest at 11 a. m. 

An area of unusually high pressure was central over North Dakota and extended 
over practically all the United States. 
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On Mount Weather, Va., ^^^^ 


At different heights above sea. 


Date and 
hour. 


• 

Air tem- 
perature. 


■ 

s 

9 

i 

61 
62 
68 
64 
68 
64 
66 




Wind. 


Height 


Air tem- 
perature. 


• 

S 
76 

• ■ ■ • 

■ ■ ■ • 

■ ■ • ■ 


Wind. 




Dlr. 


Velocity. 


Dir. 


Velocity. 


Not. 12, 1907 
1:12 p.m... 
2:28 p.m... 
2:88 p.m... 
2:41 p.m... 
2:60 p.m... 
3:16 p.m... 
8:40 p.m... 
4:05 p.m... 


op. 
88.6 
88.0 


0.8 

a6 


o 

o 

c 

o 

o 

o 

8. 

8. 


p. h. 






2 
2 


"■% 





8 

0.9 
0.9 


Flset. 

1,726 

8,916 

6,267 

7,486 

6,721 

4,802 

2,790 

1,726 


Meters. 

526 

1,198 

1,910 

2,288 

2,049 

1,811 

860 

626 


OF. 
88.6 
29.8 
22.6 
20.8 
17.6 
22.6 
24.8 
88.0 


0.8 
-1.2 

— 6.2 

— 6.2 

— 8.0 


o 
o 
o 
o 
o 
o 

H. 
8. 


MUet 

p. h. 



MeCt 
p. s. 



82. 9 6. 5 






82.8 
88.0 
32.6 
3Z8 
88.0 


0.4 
0.6 
0.8 
0.4 
0.6 










— 5. 2 

— 4.0 






0.6 


66 


2 


0.9 



RESULTS OP KITE FLIGHTS. 



Not. 18, 1907 






7:20 a.m... 


25.2 


-8.8 


7:48 a. m. . . 


26.6 


-8.6 


7:58 a.m... 


26.0 


—8.8 


8:12 a.m... 


26.6 


—8.0 


9:29 a.m... 


80.2 


-1.0 


9:81a.m.. 


80.8 


-<X9 


9:48 a.m... 


81.0 


-0.6 


9:61 a. m . . . 


81.0 


-0.6 


10:00 a.m... 


31.1 


—0.6 


2d flight 






10:42 a.m... 


88.0 


0.6 


10:60 a.m... 


82.6 


0.8 


11:16 a.m... 


88.0 


0.6 


11:22 a.m... 


88.0 


ao 


12:08 p.m... 


88.8 


0.7 


12:22 p.m... 


88.2 


0.7 


1:80 pwm... 


87.0 


2.8 


2:10 p.m... 


37.8 


2.9 


8:04 p.m... 


88.0 


8.8 


8:47 p.m... 


87.1 


2.8 


4:90 p. m. . . 


86.0 


2.2 


6:00 p.m... 


84.6 


1.4 


6:26 p.m... 


8a6 


0.8 


6:88 p.m... 


38.0 


0.6 


6:46 p.m... 


82.8 


0.4 


6:61 p. m . . . 


82.5 


0.8 


6:18 p. m. . . 


82.4 


0.2 



96 
94 
98 
92 
74 
78 
74 
69 



68 
60 
61 
67 
66 
56 
58 
42 
51 
68 
48 
49 
61 
64 
66 
60 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 



11 
11 
9 
11 
15 
15 
16 
17 
17 

18 
18 
20 
20 
20 
20 
19 
19 
20 
17 
14 
18 
12 
11 
11 
11 
10 



4.9 

4.9 
4.0 
4.9 
6.7 
6.7 
7.2 
7.6 
7.6 

8.0 
8.0 
8.9 
8.9 
8.9 
8.9 
8.5 
8.5 
8.9 
7.6 
6.8 
6.8 
5i4 
4.9 
4.9 
4.9 
4.6 



1,726 
2,915 
8,838 
4,648 
6,265 
6,164 
4,919 
8,411 
1,726 

1,726 

8,675 

6,868 

6,527 

8,628 

10,378 

18,675 

15,875 

14,669 

12.919 

10,841 

8,612 

6,498 

6,061 

8,778 

3,086 

1,726 



626 
880 
1,170 
1,415 
1,910 
1,879 
1,499 
1,040 
526 

526 
1,120 
1,682 
1,989 
2,598 
8,168 
4,188 
4,840 
4,468 
8,938 
8,152 
2,626 
1,676 
1,643 
1,152 
926 
526 



25.2 
28.4 
19.4 
16.0 
8.2 
7.7 
18.8 
20.1 
81.0 

88.0 

21.6 

12.7 

9.8 

17.6 

9.0 

7.7 

-1.8 

8.7 

8.8 

18.1 

22.1 

26.1 

19.8 

24.1 

27.9 

82.4 



-8.8 

- 4.8 

- 7.0 

- 8.9 
-18.2 
-18.6 

-ia4 

- 6.6 
-0.6 

0.6 

- 6.8 
-10.7 
-12.6 

- 8.0 
-12.8 
-18.5 
-18.8 
-15.7 
-12.9 

- 7.7 

- 5.5 

- 3.8 

- 6.8 
-4.4 
-2.3 

0.2 



95 



69 
63 



nw. 

nnw. 

nnw. 

nnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 



11 



17 
18 



10 



4.9 



7.6 
8.0 



4.6 



Noioember 12, 1907.— Three captive balloons were used in this flight. Wire out, 
6,350 ft. (1,936 m.); at the maximum altitude, 6,000 ft. (1,829 m.). 

Light snow fell during the entire flight. 

High pressure, oentral over Kansas, extended oyer almost the whole United 
States. 

November IS, 1907.— 'First flight: Two kites having a total lifting surface of 142 
sq. ft. (13.1 sq. m.) were used; wire out, 9,700 ft. (2,957 m.); at the maximum 
altitude, 6,750 ft. (2,057 m.). 

The few St. clouds present at the beginning of the flight had given place to flve- 
tenths A.-Cu. from the northwest by the end. 

Second flight: Four kites with a total lifting surface of 278 sq. ft. (25.7 sq. m.) 
were used. Wire out, 30,000 ft. (9,144 m.); at the maximum altitude, 28,000 ft. 
(8.534 m.). 

The sky was partly covered with St.-Gu. from the northwest until just before 
1 p. m., and was dear thereafter. 

The head kite was passing thru clouds from 11:16 to 11:22 a. m. 

At 8 a. m. pressure was high over the lower Mississippi Valley, and was low 
over the Lake region, with a secondary low off the North Carolina coast. 
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RESULTS OF 


CAPTIVE BALLOON ASCENSION 






Not. 18, 1907 
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r 14, Jwr.— Three kites having a total llfUog Burfaoe of 304 aq. ft. 
(18.0 eq. m.) were used. Wire out, 15,000 ft. (4,573 m.); at the nutxlmum &lUtud«, 
14,600 ft. (4,430 m.]. 

From two to Qve-tenthe of 8t.-0u. from the weet-northweBt were praaent until 
after 9 &. m., when they decreased to about one-tenth from the Dorthwest. 

Preuure woe high over the entire MlsBlBBlppI Valle;, whence It decreaaed to ■ 
low over the Qulf of St.- Lawrence. 

Nfmmber IS, I907.-8lx kitea with a total lifting capacity of 414 eq. ft. (38.8 sq. 
m.) were used. Wire out, 36,250 ft. (8,001 tu.) ; at the maximum alUtude, 33,500 
ft.je,85e m.). 

The sky was dear. 

A ridge of high pressure extended from Hassaohusetta to Louisiana, while 
another area was central over the Dakotaa. Somewhat lower pressure extended 
from the Lakes southweatward to Arizona. 

Novetnber 16, 1907.—The flight was made with three captive balloona. Wire 
out, 6,076 ft. (1,863 m.) ; at the maximum altitude, 6,000 (1,839 m.). 

A few A.-St. olouda were moving from the west. 

At e a. m. high pressure prevailed over the eastern part ot the Diiit«d Statee, 
and low pressure was central In the Canadian northwest, with a lesser depreaaloD 
north ot Lake Superior. 
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BESULTS OF KITE FLIGHTS. 



Date and 
hoar. 



Not. 18, 1907 

7:84 a.m... 

8:06 a.m... 

8:06 a.m... 

9:10 a.m... 
Not. 19, 1907 

7:89 a. m . . . 

7:06 a.m... 

8H)6 a.m... 

8:40 a.m... 

9KH)a.m.-* 

9:24 a.m... 

9:80 a.m... 

9:48 a.m... 
2d flight 
10:06 a.m... 
10:20 a.m.. 
10:25 a.m.. 
10:85 a.m... 
10:46 a. m. . . 
11:06 a.m... 
12:22 p.m... 
12:42 p.m... 
• 1:01 p.m.. . 

1:16 p.m... 

1:37 p.m... 



On Mount Weather, Ya., ^^5^1^ 



Air tem- 
perature. 



82.2 
82.4 
82.4 
82.0 

86.6 
86.7 
86.7 
86.0 
86.0 
86.6 
86.8 
87.0 

87.4 
87.8 
88.6 
89.7 
39.6 
41.8 
46.0 
46.0 
46.7 
48.7 
47.7 



0.1 
0.2 

a2 

0.0 

1.9 
2.1 
2.1 
2.2 
2.2 
2.6 
2L7 
2.8 

8.0 
8.2 
8.7 
4.8 
4.2 
6.4 
7.8 
7.8 
8.2 
9.8 
8.7 



a 

t 



Wind. 



Dlr. 



100 
100 
100 



100 
100 
100 
100 
100 
100 
100 
100 

97 
97 

96 
90 
85 
71 
70 
62 
58 
67 



Velocity. 



»e. 
se. 
Be. 
e. 

nw. 
uw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nnw. 

nnw. 

nnw., 

nnw. 

nnw. 

nnw. 

nw. 

nw. 

nw. 

nw. 

nw. 



p. K 

• 10 

10 

10 

10 

22 
21 
20 
20 
20 
20 
20 
17 

18 
18 
18 
18 
18 
18 
18 
18 
17 
17 
12 



p. «. 
4.6 
4.6 
4.6 
4.5 

9.8 
9.4 
8.9 
8.9 
8.9 
8.9 
8.9 
7.6 

8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
8.0 
7.6 
7.6 
5.4 



At diilferent heights aboTe 



Height 



Air tem- 
perature. 



FuL 

1,725 

2,577 

8,618 

1,725 

1,726 
2,512 
8,167 
8,582 
4,164 
8,496 
2,088 
1,725 

1,726 
2,454 
4,866 
4,772 
5,988 
7,162 
7,804 
6,668 
8,915 
2,788 
1,725 



MvUrt. 

526 

785 

1,101 

626 

626 

766 

965 

1,097 

1,269 

1,066 

685 

526 

526 

746 

1,881 

1,454 

1,825 

2,188 

2,879 

2,029 

1,196 

848 

626 



1 

OF. 


82.2 


88.6 


87.4 


82.0 


86.5 


81.8 


89.6 


48.0 


42.4 


41.6 


84.8 


87.0 


87.4 


86.5 


42L8 


48.8 


41.9 


29.6 


40.8 


88.7 


42.8 


41.0 


47.7 



OG 
0.1 
0.9 
8.0 
0.0 

1.9 
-0.1 
4.2 
6.1 
5.8 
5.8 
1.8 
2.8 

8.0 
2.5 
6.7 
6.8 
5.5 
4.2 
4.9 
8.7 
6.7 
6.0 
8.7 



a 



A 



100 
100 



100 
97 



57 



Wind. 



Dlr. 


Velocity. 


se. 


MUL 

p. h, 

10 


Jfefi 

p. *. 

4.5 


80. 
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nw. 
nnw. 


10 
22 
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n. 




• • • • ■ 


nne. 






n. 






nw. 

nnw. 
nne. 


18 


"7.6 
8.0 


nne. 
nne. 






nne. 






nne. 
nne. 






nne. 






n. 






n. 






nw. 


12 


6.4 



November 18, 1907,— One kite haying a lifting surface of 68 sq. ft. (6.3 sq. m.) 
was used. Wire out, 3,000 ft. (914 m.), at the maximum altitude reaohed. 

Dense fog prevailed during tne flight, and rain fell continuously. 

Pressure was high along the middle Atlantic and the Kew England coasts and 
over North Dakota. Gomparatively low pressure was central over Alabama, with 
the rain area extending from Texas to Pennsylvania. 

November 19, 1907, ^'First flight: One kite having a lifting surface of 55 sq. ft. 
(5.0 sq. m.) was used. Wire out, 5,000 ft. (1,524 m.), at the time of the maximum 
altitude. 

Dense fog prevailed until 9:30 a. m., then slowly lifted ; the sun was visible for 
a few minutes near the end of the flight. 

Second flight: Three kites with a total lifting surface of 204 sq. ft. (18.9 sq. m.) 
were used. Wire out, 16,500 ft. (5,029 m.); at the maximum altitude, 12,000 ft. 
(3,658 m,\ 

At the beginning of the flight the sky was covered with St. clouds from the north- 
northwest. These had diminished, to 2/10 by 11 a. m., and only a few were left by 
noon. Three-tenths d, from the northwest were observed after about 1:15 p. m. 

At 10:18 a. m. the leading kite disappeared in the clouds at an elevation of about 
400 ft. above the station, and was visible thereafter only at intervals until after 
10:30 a. m. 

High pressure was central over the Lakes, and a well-defined area of low pres- 
sure overlay the Canadian northwest. A secondary low was off the Bhode Island 
coast. 
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NovcMber SO, 1907.— Vour bltea having a total lifting surfaoft ot 372 eq. ft. (35.2 
sq. m.) were used. Wire out, 20,000 ft. (6,096 m.); at maximum altitude, 17,400 
ft. (6,304 m.). 

At tba twglnDlag of the flight the eky waa partly covered with CI. and A.-Cu. 
from the west. By S a. m. the CI. had spread nearly over the sky, but by 10 a. m. 
they liad been replaced by A. -St. from the west and St. from the south-sou theaat, 
A.-Bt. sheet covered the sky at 11:30 b, m., moving from the east-sou theaet, but by 
noon the direction had changed to the so uth-sout beast. Light rain began at 
12:31 p. m., was succeeded by eleet at 12;i2 p. m., and this In turn gave place to 
rain at 12:56 p. m. 8t. clouds were passing beneath the bites from 0:51 until 
10 a. m. At 12:34 p. m, the lower clouds were thouglit to be about 650 ft. from 
tlie ground. 

High pressure was central over the St. Lawrence Valley and extended down 
along the coast nearly to Florida, while an active low wae centered over Arkansas. 

November SI, 2S07,— First flight: One kite with a lifting surface of 68 eq. ft. (6.3 
sq. m.) was used. Wire out, 4,000 U. (1,219 m,) at the mail mum altitude. Dense 
fog prevailed during the entire flight. 

Second flight: One kite having a lifting surface of 68 sq. ft. (6.3 sq. m.) was used. 
Wire out, G,000 ft, (],S29 m,); at the maximum altitude, 4,000 ft. (1,219 m.). Fc« 
waa dense thruout the flight. 

At 8 a. m. an area of hlghpreseure wae moving oft the New England ooasi, and 
an extensive low was central east of Lake Superior. 
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BE8ULTS OP KITE FLIGHTS. 



Date and 
hour. 



Not. 22, 1907. 

7:20 a.m... 

8:20 a.m... 

8:42 a.m... 

2:06 p.m... 

2:54 p.m... 

8:08 p.m... 

8:19 p.m... 
NOT.fe,1907. 

7:40 a. m . . . 

7:48 a.m... 

8:26 a.m... 

9:04 a.m... 

9:24 a.m... 
10:00 a.m... 
11:12a.m.. . 
11:86 a.m... 
11:50 a.m... 
12:02 p.m... 
12:07 p. m . . . 



On Mount Weather, Va., J^jTo. 



Air tem- 
perature. 



43.5 
48.8 
44.0 
4S.0 
46.0 
45.0 
45. t) 

41.0 
41.8 
41.6 
41.8 
41.0 
40.8 
37.8 
39.5 
89.5 
39.4 
89.8 



6.4 
6.6 
6.7 
7.2 
7.2 
7.2 
7.2 

5.0 
5.4 
5.8 
5.4 
5.0 
4.9 
4.8 
4.2 
4.2 
4.1 
4.1 



n 

a 

t 



Wind. 



100 

100 

100 

100 

96 

96 

96 

97 
83 
90 
86 
94 
92 
100 
96 
94 
94 
96 



Dir. 



Velocity. 





Miles 




p.h. 


nw. 


9 


nw. 


7 


nw. 


7 


nw. 


5 


nw. 


6 


nw. 


6 


nw. 


5 


nne. 


10 


nne. 


9 


nne. 


6 


nne. 


6 


nne. 


6 


nne. 


10 


wnw. 


10 


wnw. 


10 


wnw. 


10 


wnw. 


10 


wnw. 


10 



MePt 

p. 9. 

4.0 

ai 

ai 

2.2 
2.2 
2.2 
2.2 

4.5 
4.0 
2.7 
2.7 
2.7 
4.5 
4.5 
4.5 
4.5 
4.5 
4.5 



At different heights aboTe sea. 



Height. 



Feet. 

1,726 

2,754 

3,163 

2,487 

8,272 

2,426 

1,725 

1,725 
2,871 
3,691 
5,061 
5,401 
5,719 
6,710 
7,460 
8,716 
2,728 
1,726 



Meiers. 
526 
845 
955 
768 
997 
740 
526 

526 

875 

1,125 

1,548 

1,646 

1,743 

2,015 

2,274 

1,133 

831 

526 



Air tem- 
perature. 



48.5 
52.9 
47.7 
42.6 
41.0 
45.9 
45.0 

41.0 
39.0 
36.9 
36.8 
35.8 
38.4 
24.8 
31.1 
80.9 
34.0 
89.8 



6.4 
11.6 
8.7 
5.9 
5.0 
7.7 
7.2 

5.0 
8.9 
2L7 
2.4 
2.1 
0.8 
-4.8 

- 0.5 

- 0.6 
1.1 
4.1 



S 



100 



96 
97 



96 



Wind. 



Dir. Velocity. 



nw. 

wnw. 

wnw. 

n. 

n. 

nw. 

nw. 

nne. 

ne. 

e. 

e. 

e. 

ene. 

ese. 

ese. 

ene. 

ene. 

wnw. 



Miles 
p. h. 
9 



10 



10 



Mees 
p. s. 
4.0 



2.2 
4.6 



4.6 



Nof^nember 2i, 1907.— Two kites haying a total lifting surface of 136 sq. ft. (12.6 
8q. m.) were used. Wire out, 3,750 ft. (1,143 m.); at maximum altitude, 3,006 ft. 
(914 m.). 

Fog was dense until 9:45 a. m., light until 10 a. m., dense until 11:35 a. m., light 
until 11:42 a. m., dense until 1:42 p. m., and light thereafter. Light rain began at 
3:19 p. m. When the fog lifted at intervals the sky was seen to be covered with 
St.-Gu., later with St., moving from the southeast. 

A belt of high pressure extended from California to Pennsylvania and low pres- 
sure areas were central over the Gulf of Mexico, the Gulf of St. Lawrence, and in 
the Canadian northwest. 

NoveTTiher 2S, 1907. —Four kites having a total lifting surface of 272 sq. ft. (25.2 
sq. m.) were used. Wire out, 13,000 ft. (3,962 m.); at the maximum altitude, 9,000 
ft. (2,743 m.). 

Light rain fell from 8:09 to 8:17, from 9:40 to 9:45, and after 10:20 a.m. Sleet 
was mixed with the rain between 10:30 and 11:15 a. m. About 10 a. m. the kites 
were obscured at intervals by patches of cloud. 

High pressure was central over the Lakes and low pressure over Alabama. 
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Novembtr SB, ISOS.-Tvto kltee having a total lUtiog surface of 136 sq. R. (13.6 
sq. m.) were used. Wire out, 30,000 ft. (6,096 m.); at the mulmum altitude, 18,750 
tt. (6,715 m.). 

From 1 to 3 tenths at upper clouds, moving from the aortbwest, were vlslUe 
during the flight. 

Pressure was high over the OulF of St. Lawrence and over the Gulf States. An 
area ol low pressure was oentral over Iiake Superior and a more aotlve low wu 
centered over Long Island Sound. 

November S6, JSwr.— One bile with a lltttng surface of 68 Bq.ft.(fl.3 sq. m.) wM 
used. Wire out, 7,100 tt. (3,164 m.) at the maximum altitude. 

A few St., moving from the west-northwest at the beginning of the Bight, 
Increased to 2 tenths at Its dose. 

Pressure was high over the lower Mississippi Valley, but low over the Lakes 
and the St, Lawrence Valley. 

Naoember t7, 1907.— Two kites having a total lifting surface of 144 eq. tt. (13.1 
sq. m.) were used. Wire out, 19,000 ft. (3,668 m.) at the time the kltee reached 
the greateet height. 

A few CI. from the northwest were observed at intervals until about 1:30 p. m., 
when the sky became partly covered with CI. 

High pressure lay over the South Atlantic and Gulf States, while lows were 
central over the Gulf of St. Lawrence and over Minnesota, respectively. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, Va., J^ft. 



Not. 28, 1907 

8:62 a.m... 

9:00 a.m... 

9.-07 a.m... 

9:28 a.m.. 

9:40 a.m... 

9:48 a.m... 
10:07 a.m... 
10:80 a.m... 
Nov. 29,1907. 

7:80 a.m... 

7:64 a.m... 

8:21 a.m... 

8:44 a.m... 

9:02 a.m... 

9:46 a.m... 
10:06 a.m... 
llHX)a.m... 
Not. 80^1907. 

7:60 a. m . . 

8:84 a.m... 

9:40 a.m... 
10:02 a.m... 
10:20 a.m... 



Air tem- 
perature. 



a 

t 



OF. 
46.0 
46.6 
46.2 
46.6 
46.0 
46.6 
46.8 
47.0 

sao 

8a 6 
8L0 
81.6 
82.8 
88L0 
88.8 
36.6 

80.0 
29.6 
88.0 
88.6 
82.8 



7.8 
7.6 
7.9 
8.1 
7.8 
8.1 
8.2 
8.8 

-a 6 
—as 

—0.6 
-0.8 

a4 
a 6 

0.7 
2.0 

—1.1 
—1.4 
0.6 

a 9 

0.4 



i 

66 

69 
69 
66 
66 
66 
66 
68 

66 
68 

57 
60 
64 
68 
60 
48 



Wind. 



Dir. 



w. 

w. 

w. 

w. 

w. 

sw. 

sw. 

8W. 

uw. 
Dve. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



61 se. 

62 e. 

60 , se. 
57 I se. 
69 se. 



Velocity. 



MiU* 

p. h. 

8 

15 

10 

10 

9 

9 

9 

9 

9 
9 
6 

4 
5 
6 

4 
4 

11 
11 
12 
12 
12 



Meet 
o. *. 

8.6 
6.7 
4.6 
4.6 
4.0 
4.0 
4.0 
4.0 

4.0 
4.0 
2.7 
1.8 
2.2 
2.2 
1.8 
1.8 

4.9 
4.9 
6.4 
5.4 
6u4 



At difl^rent heights ahore sea. 



Height. 



Feet 

1,726 

2,928 

8,986 

5,164 

6,982 

7,681 

6,814 

1,726 

1,726 
2,890 
4,420 
6,106 
6,850 
5,521 
4,684 
1,726 

1.725 
2,670 
3,871 
8,092 
1.726 



526 
891 
1,200 
1,571 
2,128 
2,826 
1,772 
526 



Airton- 
perature. 



881 
1,847 
1,861 
1,986 
1,688 
1,897 

626 



814 

1,027 

948 

526 



OR 
46.0 
48.5 
88.8 
81.6 
24.8 
25.2 
25.5 
47.0 

80.9 
27.6 
20.7 
82.7 
84.5 
25.0 
22.1 
85.6 

80.0 
27.8 
27.8 
26.6 
82.8 



OC, 

7.8 


&. 


6.4 




8.5 




- a8 




— 4.0 




— 8.8 




-8.6 




8.8 


68 






0.6 
2.5 
6.8 

a 4 

1.4 
8.9 
5.5 
2.0 

1.1 
2.6 
2.6 



9 



Wind. 



Dir. 



55 



48 
61 



— 8.0 I. .. . 
a4 I 59 



w. 

w. 

w. 

w. 

nw. 

nw. 

nw. 

sw. 

nw. 

nw. 

nnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

se. 

ese. 

■«. 

sse. 
se. 



Velocity. 



MUeM 
p. h. 
8 



9 



11 



12 



Med 

p. ». 

8.6 



4.0 
4.0 



1.8 
4.9 



6.4 



Noftsember 28, id97.— Two kites having a total lifting Burfaoe of 136 sq. ft. (12.6 
sq. m.) were used. Wire out, 12,000 ft. (3,658 m.); at the mazimum altitude, 
11,600 ft. (3,505 m.). 

The sky was covered with A.-St, and St.-Gu. from the west until about 10:30 
a. m., when OL-St., also from the west, succeeded the St.-Gu. 

High pressure, central over Nevada, extended over the western part of the 
country, while centers of low pressure lay over the northern Gulf and over the 
Lakes. 

Notemher t9, idOT.— Two kites having a total lifting surface of 136 sq. ft. (12.6 
sq. m.) were used. Wire out, 8,800 ft. (2,682 m.); at the mazimum altitude, 
8,000 ft. (2,438 m.}. 

During the fllgnt the sky was three-fourths covered with Gl. and A.-Gu. from 
the west at the beginning of the flight, and Gl. from the west-southwest after 
about 7:40 a. m. 

High pressure covered the region west of the Mississippi. Low pressure was 
central over Florida and the GuJf of St. Lawrence. 

November SO, 1907,— Four kites with a total lifting surface of 278 sq. ft. (25.7 
sq. m.) were used. Wire out. 7,500 ft. (2,286 m.), at the time the mazimum alti- 
tude was reached. 

Gi., moving from the southwest, were observed during the earlier part of the 
flight, and again near its close. 

Areas of high pressure, central north of the lower Lakes and over Utah, were 
separated by a low that occupied the middle Mississippi Valley. Pressure was 
also low, relatively, off the south Atlantic coast. 
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Decfmber 2, I907.~-Two kltee having a total lifting aurtaoe of 138 sq. ft. (12.6 
BQ. m.) were used. Wire out, 20,000 ft. (6,0Se m.) at the maximum altitude. 

A few CI. clouds were moving from the west-northwest until about 3 p. m., 
when the direction changed to west and the amount Increased to T/10 or 8/10, 
decreasing to 3/10 or less after 4 p. m. 

A low was central east ot Maine and a secondary low was over Arkansas. Prea- 
eure was high over southern Alabama and higher over the Boclcy Mountain region. 

December 3, I907.~FirBt flight: Two kites with a total Utting surface of 13S 
eq. ft. (12.6 eq. m.) were used. Wire out, 16,000 ft. (4,573 m.) at the maximum 
altitude. 

The aky was covered with 8t. clouds moving from the west. The leading kite 
disappeared into the clouds at S:55 a. m. Snow began at 10.26 a. m. 

Second Bight : One kite with a lifting surface of 74 sq. ft. (O.B sq. m.) was used. 
Wire out, 7,000 ft. (2,134 m.^i; at maximum altitude, 6,S00ft. (2,103 m.}. 

Dense fog. diminishing at intervals, prevailed, and snow tell from 4:46 p. m. 
until 8 p. m., and again during the latter part of the fltRht. 

At B a. m. relatlvei; low pressure was central over West Virginia, while pres- 
sure was high off the Atlantic coast and over the western half of the United States. 
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BESULTS OP KITE FLIGHTS. 



Date and 
hoar. 



Dec. 4, 1907. 
7:4S a. m . . . 
8:13 a.m... 
9:10 a.m... 
9:44 a. m . . . 
2d flight 
1:29 p.m... 

P 
P 
P 



1:56 
2:26 
8:06 
8:46 
4:05 



m.. . 
> m . . . 
,m. . . 

p. m.. . 

p. m.. . 
4:80 p.m... 
4:45 p. m . . . 
4:55 p. m . . . 
5:05 p. m . . . 
Dec. 5, 1907. 
4:00 p.m. 
4:13 p. m . . . 
4:20 p. m . . . 
4:42 p.m... 
4:48 p. m . . . 
5:07 p. m . . . 
5:28 p. m. . . 
5:51 p. m. . . 
6:02 p.m.. 
6:10p.m... 
6:19 p.m... 
6:83 p.m... 



On Mount Weather, Va., f^-^i^. 



Air tem- 
perature. 



20.0 
20.8 
21.4 
21.8 

22.4 
22.5 
22.1 
21.5 
21.0 
21.0 
21.0 
21.0 
21.0 
21.0 

28.8 
2a6 
2^6 
22.9 
22.6 
22.8 
22.5 
21.2 
21.2 
21.0 
21.0 
21.0 



a 

A 



Wind. 



Dir. 



-6.7 
-6.2 
-6.9 
-6.7 

—5.8 
—6.8 
^6.6 
—6.8 ilOO 
—6.1 100 
-«.l 100 
—6.1 jlOO 
-6.1 1100 



100 
100 
100 
100 



100 
100 
100 



S.1 
11 



100 
100 



63 
60 
60 
60 



—4.6 
-4.7 
—4.7 
—5.1 
-5.2 68 
—5.4 68 
-5.8 67 
-6.0 72 
—6.0 71 
-6.1 
-6.1 
—6.1 



71 
71 
71 



nnw. 
now. 
nnw. 
nnw. 

nnw. 
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 
nnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 



Velocity. 



p, A. 
7 
7 

10 
9 

10 
14 
15 
16 
16 
18 
18 
18 
18 
18 

88 
88 
38 
87 
36 
82 
24 
81 
SO 
80 
29 
22 



Mefs 

p. 9. 

8.1 
8.1 
4.6 
4.0 

4.5 
6.8 
6.7 
6.7 
7.2 
8.0 
8.0 
8.0 
8.0 
8.0 

17.0 
17.0 
17.0 
16.6 
16.1 
14.8 
10.7 
13.9 
18.4 
18.4 
13.0 
9.8 



At different heights above eea. 



Height 



FteL 

1,725 

2,868 

2,896 

1,725 

1.726 
2,715 
8,766 
6,597 
6,116 
6,715 
4,687 
8,265 
2,646 
1,725 

1,725 
8,270 
3,637 
8,856 
4,280 
6,327 
7,775 
6,239 
5,545 
4,195 
8,264 
1,725 



Meiers. 
526 
722 
888 
626 

526 

828 

1,145 

1,706 

1,863 

2,047 

1,429 

995 

8^6 

526 

626 

997 

1,109 

1,175 

1,305 

1.928 

2,370 

1,902 

1,690 

1,279 

995 

526 



Air tem- 
perature. 



20.0 
18.9 
18.1 
21.8 

22.4 
18.0 
16.0 
10.8 
8.4 
5.4 
10.8 
14.4 
16.2 
21.0 

23.8 
18.7 
28.2 
30.7 
27.7 
24.1 
18.1 
23.2 
25.7 
26.1 
18.0 
21.0 



- 6.7 

— 7.8 
-7.7 
-6.7 



S 

9 



% Dir. 



Wind. 



Velocity. 



100 



100 



— 6. 8 100 

^"~ #. o • . . < 

— 8.9 .... 

-18.1 .. 

-14.8 

-11.8 

— 9.8 

— 8.8 

— 6.1 



4.6 
7.4 
2.1 
0.7 
2.4 
4.4 
7.7 
4.9 
3.5 
3.3 
7.8 
6.1 



100 
68 



71 



nnw. 
n. 
n. 
nnw. 

nnw. 

n. 

n. 

n. 

n. 

nne. 

n. 

n. 

n. 

nnw. 

nw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 



Mile* 
p. fu I 



9 
10 



18 
88 



Meft 

p. t. 
8.1 



4.0 
46 



8.0 
17.0 



22 



9.8 



December 4, id^7.— First flight : Two kites having a total lifting surface of 142 sq. 
ft. (13.1 sq. m.) were used. Wire out, 3,000 ft. (914 m.) at the maximum altitude. 

Light snow fell thruout the flight and dense fog prevailed. 

High pressure, central over Iowa, covered the interior of the country, and low 
pressure was central off Nantucket and over the South Carolina coast. 

Second flight: Three kites having a total lifting surface of 210 sq. ft. (19.4 sq. m.) 
were used. Wire out, 13,500 ft. (4,115 m.); at the maximum altitude, 11,430 ft. 
(3,484 m.). 

Light fog prevailed and light snow continued thruout the flight. 

December S, 1907. — Four kites having a total lifting surface of 159 sq. ft. (14.6 
sq. m.) were used. Wire out, 14,000 ft. (4,267 m.); at the maximum altitude, 
13,500 ft. (4,115 m.). 

The sky was partly covered with Ci. clouds moving from the northwest. A few 
A.-St., also from the northwest, were observed about 5:30 p. m. 

Pressure was high over the Ohio and the lower Mississippi valleys and low off 
Nantucket. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



Dec 6, 1907. 

8:00 a. m . . . 

8:22 a.iii... 

8:83 a.in... 

8:48 a.m.. 

8:59 a.111... 

9:16 a.ni... 
10:02 a. m... 
10:20 a.m... 
11:04 a.m... 
11:24 a.m... 
tl:Ma.m... 
12:06 p. m. . . 
12:19 p.m... 
12:80 p.m... 
Dec. t, 1907. 

6:51 p.m... 

7:40 p. m . . . 

9:19 p. m . . . 
Dec 9, 1907. 
10:88 a.m... 
10:48 a. m . . . 
10:56 a.m... 
11:08 a.m... 
11:28 a.m... 
11:44 a.m.. . 
11:45 a.m... 



On Mount Weather, Ya., yf^fL 



Air tem- 
perature. 



OR 
26.0 
27.4 
28.0 
28.6 
29.0 
28.4 
81.0 
81.4 
82.5 
88.0 
34.0 
84.6 
35.0 
85.2 

46.0 
45.7 
47.8 

40.7 
41.0 
41.4 
40.5 
40.2 
40.0 
40.0 



-^8 

—2.6 

—2.2 

—1.9 

—1.7 

-2.0 

-0.6 

-0.8 

0.8 

0.6 

LI 

1.4 

1.7 

1.8 

7.8 
7.6 
8.6 

4.8 
6.0 
S.2 
4.7 
4.6 
4.4 
4.4 



B 



t 



Wind. 



Dir. 



42 
44 

40 
84 
88 
29 
29 
28 
81 
81 
82 
34 
86 

48 
48 

47 

100 
100 
100 
100 
100 
100 
100 



w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 

WBW. 
WSW. 

8. 

■W. 

W. 

se. 
■e. 

ae. 
se. 
se. 
se. 
se. 



Velocity. 



Mites 

p. h. 

16 

12 

12 

12 

12 

18 

18 

18 

18 

12 

10 

9 

9 

8 

9 

4 
5 

12 
10 
10 
11 
12 
12 
12 



Meft 
p. «. 

7.2 
S.4 
6.4 
5.4 
5.4 
6.8 
6.8 
5.8 
5.8 
6.4 
4.5 
4.0 
4.0 
8.6 

4.0 
1.8 
8.2 

6.4 
4.5 
4.6 
4.9 
6.4 
5.4 
5.4 



At different heights abore 



Height 



Air tem- 
perature. 



FkL 

1,725 
8.085 
8,848 
4,689 
6,566 
6,988 
7,566 
10,234 
8,809 
7,129 
6,694 
4,143 
8,848 
1,726 

1,725 
2,181 
1,725 

1,725 
2,844 
8,667 
4,229 
8,568 
8,415 
1,725 



Meierg. 


OF. 


626 


26.0 


926 


28.7 


1,171 


21.6 


1,899 


29.8 


1,697 


82.4 


1,810 


83.1 


2,806 


28.8 


9,119 


26.6 


2,685 


81.6 


2,178 


82.5 


1,706 


88.8 


1,268 


82.4 


1,019 


26.1 


526 


35.2 


626 


46.0 


665 


50.0 


526 


47.8 


626 


40.7 


867 


49.1 


1,087 


47.8 


1.289 


416 


1,086 


47.8 


1,041 


46.6 


526 


4a 



-8.8 

- 4.6 
-8.8 

- 1.2 
0.2 
0.6 

- 1.8 
-&6 
-0.8 

0.8 
8.5 
0.2 
-8.8 
L8 

7.8 

10.0 

8.6 

4.8 
9.5 
8.6 
7.0 
8.6 
8.1 
4.4 



a 



1^ 

40 



86 
48 

47 



Wind. 



Dir. 



Yelocitj. 



w. 

wnw. 

nw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nw. 

wnw. 

W8W. 

8. 

B. 



100 I se. 

« ■ • ■ 9a 

• ■ • • V» 
« • • • Ma 

• • • • I "• 

I 8. 

100 i se. 



MiU» 
p. k. 
16 



8 



12 



12 



MefB 

p.t. 
7.2 



8.6 

40 



2.2 
&4 



6.4 



December 6, 1907. —Two kites having a total lifting surface of 142 sq. ft. (13.1 
sq. m.) were used. Wire out, 20,100 ft. (6,126 m.) at the maximum altitude. 

The sky was clear. 

Pressure was high over the Eastern and Southeastern States, with centers over 
West Virginia and (Georgia. The barometer was low over Kova Scotia and the 
Canadian northwest, and there was a slight depression over northern Texas. 

December?, 1907.— Two kites with a total lifting surface of 112 sq. ft. (10.3 sq.m.) 
were used. Wire out, 2,000 ft. (614 m.) at maximum altitude. 

A.-St. and St.-Ou. clouds from the west partly covered the sky. 

At 8 a. m. high pressure covered the South Atlantic States, with a center over 
western Virginia; and low pressure was central over the Gulf of St. Lawrence. 

December 9, id97.— One kite having a lifting surface of 44 sq. ft. (4.1 sq. m.) was 
used. Wire out, 8,000 ft. (2,4S8 m.) at maximum altitude. 

Light rain and dense fog prevailed. 

An active low occupied the Mississippi Valley, with its center over Arkansas. 
Pressure was high over the north Atiantic coast and over the northern Bocky 
Mountain plateau and slope. At 8 a. m. rain was falling over practically the 
whole Mississippi Valley. 
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r 10, 1907.— Two bitoB with a, toUl Urang eurfaoe ot 136 eq. ft. (13.1 aq. 
m.) were used. Wire out, 10,000 ft. (3,018 m.); at mazimum altitude, 8,500 ft. 
(3,591 m.). 

Iilght tog prevailed at the beginning of the Qlght, and tbd eky was partly 
oovered wlui St.-Cu. from the eouthweet. Dense fog from the southwest set Id at 
i:i7 p. m. and a thunderetorm, also (rom the southwest, past over the station; 
rain (ell from 4:62 to 6:26 p. m., and sharp lightning, aooomp&nled b; thunder, 
was seen al 5:06 p. m. One discharge of lightning drew the temper from several 
thousand feet of wire nearest the head kite, coloring it a dark blue. The twisted 
splices were not dlsoolored, indioatlug that tbey had sufficient conductivity to 
accommodate the discharge. 

At 8 a. m. high pressure lay over the western part of the country, and low pres- 
sure prevailed eaat of the MIselBBlppi. In the laet twenty-four hours the storm 
center moved from Arkansas to Lake Ontario, causing snow In northern, and rain 
and thunderstorms in southern districts east of the Mississippi. 

December 11, Ja?7.— Three kites having a total llftUig surface of 191 eq. ft. (17.6 
sq. m.) were used. Wire out, 16,000 tt. (4,472 m,); at maximum altitude, 10,000 
ft. (S,04B m.). 

The sky was psrtily covered until about 1:30 p. m., and thereafter nearly covered 
with 8t.-Cu. bom the weet-northweet. Small amounts ot CI. and of Cl.-Cu. from 
the west wers obasrved at Intervals. Ths leading kite was In the cloude at 2:03 
and at Intervals until 2:14 p. m. 

At 8 a. m. a well developed low was central over New England. Snow tell east 
of the Lakes and southward to Virginia. Uoderately high preeeuce occupied the 
Mississippi TaUsy. 
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i>uxmb«r 7f, 190?.— Oae kite having a lifting surface of 68 eq. ft. (6.3 sq. to.) was 
used. Wire out, 6,000 ft. (1,534 m.); *t the maiimuin alUtude, 4,650ft. (1,473m.). 

A tew fit.-Cu. moTlDg from the north -north west were seen during the flight. 

At 8 a. m. pressure was low over Nova Scotia aud over Dorthem Texas, while 
high pressure, central over Ohio, extended from the Lakes to Florida. 

Second flight: Two kites with a totel lifting surfaoe of 123 sq. ft. (11.3 sq. m.) 
were used. Wire out. 15,000 tC. (4,672 m.] at the mailmum altitude. 

A few St.-Cu. from the north -northwest were observed during the flight. 

At 8 a, m. an area of high pressure, central over Ohio and extending from the 
Lakes to Florida, separated low-pressure areas central over Nova Bootia and 
northern Texas. 

December 13, /907.— Two kites having a total lifting surface of 136 sq. ft (12.6 
sq. m.) were used. Wire used, 5,000 ft. (1,634m.); at maximum altitude, 4,500 ft. 
(1,373 m.). 

During the flight the sky was covered with St. clouds from the southwest. 

At 6 a. m. pressure was high over Pennsylvania and low over Louisiana and 
Nova Bcotla, respectively. 

Deoember 14, 1907.— Oaa kite with a lifting surface of 55 sq. ft. (5 sq. m.) was 
iised. Wire out, 8,000 ft. (2.438 m.) at the maximum altitude. 

At the heglnnlng of the flight the sky was covered with St. douds from the e«sL 
Dense tog, also from the east, prevailed after 10 a. m. Ealn ended just before the 
flight and began again at 10 ;25 a. ra; amount for the day, 1.74 inches. 

An active low was central over southern Indiana, with seoondary lows over 
eastom North Carolina and northern Texas. High pressure occupied the St. Law- 
rence Valley. At B a. m. snow was tailing from Missouri northward to the Lakes 
and eastward to the Atlantic. 
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RESULTS OF KITE FLIGHTS. 





On Mount Weather, Va., J^jjft 


At dlfftrent heights ahore lea. 


Date and 
hour. 


Air tem- 
perature. 


• 

a 

s 
.a 

1 

68 
72 
72 
72 
76 
67 

69 
59 
69 
62 
62 
68 
63 
64 
61 
62 
62 
62 
61 

100 
100 
100 
100 
100 
100 
100 
100 


Wind. 


Height 


Air tem- 
perature. 


• 

a 

m 

• • ■ 

• a • ■ 

• • a • 

• • • • 

67 
69 

'ei' 

100 

ioo" 


Wind. 




Dir. 


Velocity. 


Dir. 


Velocity. 


Dec. 16, 1907. 
10:29 a.m... 
10:40 a. m... 


80.5 
80.7 
80.7 
80.8 
31.4 
32.8 

29.8 
29.9 
80.0 
80.0 

ao.o 

81.0 
31.0 
81.8 
81.6 
81.8 
81.8 
81.8 
82.0 

28.1 
28.1 
28.0 
28.0 
28.0 
28.0 
28.2 
28.8 


-0.8 
-Ot7 
-0.7 

-a 7 

-0.8 
0.2 

—1.2 
—1.2 
—1.1 
—1.1 
—1.1 
-0.6 
—0.6 
-^.4 
-0.2 
-0.1 
-0.1 
-0.1 
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—2.2 
—2.2 
—2.2 
-2.2 
-2.2 
-2.1 
—2.1 


wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
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w. 

w. 

wnw. 

wnw. 

wnw. 

wnw. 
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w. 

w. 

w. 

w. 

w. 

w. 

w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 


Miles 

p,h. 
25 
25 
26 
84 
84 
81 

10 
10 
11 
11 
16 
18 
12 
12 
16 
19 
16 
16 
16 

10 
10 
10 
10 
9 
9 
10 
10 


Meet 

p. 9. 

11.2 
11.2 
11.2 
15l2 
16.2 
18.9 

4.5 
4.5 
4.9 
4.9 
6.7 
6.8 
6.4 
6.4 
7.2 
8.5 
7.2 
6.7 
6.7 

4.5 
4.6 
4.6 
4.5 
4.0 
4.0 
4.5 
4.5 


1,725 
8,680 
4,467 
5,224 
2,768 
1,726 

1,725 
2,846 
4,204 
6,422 
6,062 
6,180 
5,278 
4,786 
4,829 
8,785 
3,033 
2,623 
1,726 

1,726 
2,573 
3,809 
4,171 
4,489 
4,096 
2,656 
1,725 


Meters. 

526 

1,076 

1,861 

1,592 

991 

626 

626 

867 

1,281 

1,668 

1,848 

1,884 

1,609 

1,466 

1,820 

1,188 

924 

769 

626 

626 

784 

1,008 

1,271 

1,368 

1,248 

810 

626 


op 

3a 5 
20.5 
16.7 
14.0 
24.4 
82.8 

29.8 
29.6 
21.7 
17.6 
16.4 
15. 1 
17.6 
19.2 
20.3 
22.8 
24.6 
26.6 
82.0 

28.1 
28.9 
26.8 
23.2 
22.3 
23.9 
29.1 
28.3 


— 0.8 

— 6.4 

— 8.5 
—10.0 

— 4.2 
0.2 

— 1.2 

— 1.4 

-6.7 

— ao 

— 9.2 
-9.4 

— 8.0 

— 7.1 

— 6.6 

— 5i4 

— 4.1 

— 3.0 
0.0 

— 2.2 
-1.7 
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— 5.4 

— 4.6 

— 1.6 
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w. 
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10:68 a. m... 
11K>4 a. m.. . 






11:82 a.m... 






12:06 p.m... 
Dec 17, 1907. 

8:18 a.m... 

8:26 a.m... 

8:86 a.m... 


81 
10 


18.9 
4.6 


8:45 a. m . . . 


wnw. 






8:51 a. m . . . 


wnw. 
wnw. 






10:12 a.m... 






10:24 a.m... 
10:83 a.m... 


wnw. 
wnw. 






11:06 a.m... 


wnw. 






11:14 a.m... 


wnw. 






11:21 a.m... 
11:26 a.m... 


wnw. 
wnw. 






11:85 a.m... 
Dec. 18,1907. 

6:48 p.m... 

6:68 p.m... 

7:08 p.m... 

7:12 p.m... 

7:18 p.m... 

7:23 p.m... 

7:82 p.m... 

7:85 p.m... 


w. 
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w. 
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w. 
w. 
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DeGtmber 16^ 1907.— Two kites having a total lifting surface of 136 sq. ft. (12.6 
eq. m.) were used. Wire out, 8,500 ft. (2,591 m.) at the maximum altitude. 

During the flight the sky was nearly or wholly covered with St.-Cu. moving from 
the west-northwest. A few A.-Cu. from the west were observed. 

Low pressure was central over Nova Scotia, with a secondary depression north 
of Lake Ontario. Pressure was high over Louisiana and north of Dakota. Light 
snow was falling from Kentucky northeastward. 

Decenib&r 17, iP07.— Four kites, with a total lifting surface of 242 sq. ft. (22.4 
sq. m.), were used. Wire out, 15,000 ft. (4,572 m.); at the maximum altitude, 
13,400 ft. (4,084 m.). 

During the flight the sky was overcast, at first with St.-Cu. from the northwest, 
later with slightly lower St. from the west-northwest. The leading kite entered 
the St.-Gu. clouds In ascending at an altitude of 5,422 ft. (1,653 m.) and emerged 
from the St. clouds at the height of 4,785 ft. (1,458 m.) in descending. The kite was 
heavily coated with a compact formation of frost, extending one-half inch to wind- 
ward on some of the larger sticks. The wire also was heavily coated for several 
hundred feet from the kite. 

The barometer was high over the Middle and South Atlantic States, and was 
low over Texas and the St. Lawrence Valley. 

December 18, 1907, — One kite was used in the flight; lifting surface, 74 sq. ft. 
(6.8 sq. m.). Wire out, 5,500 ft. (1,676 m.); at maximum altitude, 4,200 ft. (1,280 m.). 

Light fog prevailed at the beginning of the flight, but it soon became dense and 
so continued until the kites were landed. The wire, especially that near the kite, 
was heavily coated with frost when reeled in. 

At 8 a. m. a moderate depression lay over lower Canada, and a slighter depres- 
sion extended from Georgia to eastern Kentucky. The barometer was compara- 
tively high off the middle Atlantic coast and over the Bocky Mountain region. 



128 BULLETIN OF MOUNT WEATHEB OBSERVATORY. 
RESULTS OF ETTB FLIGHTS. 



-■^-.S!«-Vl 



U dilfcreathil(htaab«T« m 






SiHp-ni 



Mfn 

\z 

l!«M 

i.ua 

KM 

E2« 
1,1W 

'S7B 


ie.T 

lit 

is.'g 

KB 

g! 

U.t 

ao.i 
lt.9 


— 1> 

-»;t 

— &7 
-H.7 
-».S 
— 11« 
-ML 2 

— 4.7 

— 4.7 

-S.S 
— 1.« 

-li 

1.0 

— 1.0 

= iS 


«1 



r i9, i9i97.— Four kites, h&vlng a toUl lilting eurtace of 361 sq. ft. (23.2 
sq. m.), were used. Wire out, 23,700 ft. (7,233 m.); At the mudmum alUtude, 
31,000 ft. (6,400 m.). 

When the Oiglit began the ek; was partlv covered with Bt.-Cu. cloade from the 
northwest. These gniduallj dlBappeu«d, leaving the skj clear dnrtng the latter 
part of the flight. 

High pressure oovered practically all of the United States, with centers over 
western Tennessee and Wyoming. Presaure was low north of the Lakes. 

December to, 1907.— two kites having a total lifting surface of 143 eq. tb. (13.1 
sq. m.lwere used. Wire used, 7,600 ft. (3,386 ID.); at the maximum altitude 
6,900 ft. (l,7Bg m.) of wire was out. 

8t.-Cu. from the west covered the sky during the entire Bight. 

At 8 a. m. pressure was high over the country, exoept over Utah and Arliona 
and in the upper Lake region. The eastern high area was oentrai over Tliglnia, 
and North Carolina. 
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RESULTS OF KITE FLIGHTS. 



Date and 
boor. 



Dec.21,190*. 

8:06 a.m... 

8:10 a. m . . . 

8:14 a.m... 

8:29 a.m.. 

8:41 a. m. . . 

9:22 a.m... 

9:50 a.m... 

9:08 a.m... 
10:02 a.m... 
10:84 a.m... 
Dec 23,1907. 

9:02 a.m... 

9:20 a.m... 

9:30 a.m... 

9:57 a. m. . . 
10:09 a.m... 
11^)6 a.m... 
11:57 a.m... 
12:11 p. m... 

1:85 p.m... 



On Mount Weather, Va., j^j^ 
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Dir. [ Velocity. 
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11.6 
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13.4 

6.8 
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At different heigh ta above aea. 



Height 



I 



1,725 
8,846 
4,212 
5,688 
6,185 
4,268 
8,856 
8.529 
8.150 
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5,417 
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60.4 
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December 21, 1907.^Two kites, having a total lifting surface of 136 sq. ft. (12.6 
sq. m.), were used. Wire used, 10,000 ft. (3,048 m.), at the maximum altitude. 

At the beginning of the flight a few St. clouds were seen moving from the 
northwest. Long valley clouds then began to form. Some Oi.-Cu. from the 
west were seen just before 10 a. m., and from that time until the end of the 
flight the sky was half covered with St.-Cu. from the northwest. 

Pressure was low over the Canadian northwest, and over western Texas; else- 
where the barometer was high, with the eastern center over southern Ohio and 
West Virginia. 

December S3, 1907,-~Two kites having a total lifting surface of 102 sq. ft. (9.3 
sq. m.) were used. The maximum length of wire, 12,500 ft. (3,810 m.), was out at 
the maximum altitude. 

Dense fog prevailed, and light rain fell at intervals. 

A low, central over Indiana at 8 a. m., dominated the weather In the eastern 
part of the United States. 

At 8 a. m. rain was falling from Tennessee northward and eastward. High 
pressure was central over Nevada. 

BMWO 9 
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Dwembtr S4, 19(j7.—¥ot the first part of the flight, one kite, with a lirting eui^ 
race ot 65 eq. ft. (6.0 «q. lu.), vaa u»f d. The second flight wns made wltb four 
bltus having a totul lifting surface of 248 eq. ft. (33. S eq. m.). Wire used, 13.500 
ft. (3.810 m.), and 10,000 ft. (3,048 m.) was out at the niaxlrauin attitude. 

8t.-Cu. from the weet-northwest nearly covered the eky during the flrat part of 
the flight. During the latter part they were partly replaced by CI. -St. from the 
same direction. 

At 8 a. m. preeeure was very low (28.7 Inchea) over the Gulf of St. Lawrence; 
another center wrs over Montana, High preeeure wae central over Texas and 
Californlft. 

December 25, 1907.— Tvro kites having a lotal lifting aurfaoe ot 143Bq. ft. (13.1 
eq. m.) were used. Wire out, 16,000ft. (4,672 m.) at maximum altitude. 

The sky was partly covered nllh CI. and A. -St. from the west, but the amount 
rapidly decreased to a few A. -St. frnra (ho west after 10:30 a. ni. 

Low pressui'e was central over Mlciilgan, anil snow was fiilllng thruout the Lake 
region, while high pressure lay over the ^uth Atlantic Stales and over the Bocfcy 
Mountain slope. 
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RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



Dec. 26, 1907. 

7:4t a.m... 

8:06 a. m . . . 

8:90 a.m... 

8:48 a.m... 

9:12 a.m... 

9:28 a.m... 
11:12 a.m... 
12:06 p.m... 
12:15 p.m... 
12:25 p. m . . . 
]2:-&5p.m.. . 
Dec. 27, 1907. 

7:47 a. m . . . 

8:06 a. m . . . 

8:21 a.m... 

8:55 a.m... 

9:05 a.m... 

9:28 a. m . . . 

9:41 a.m... 
10:16 a.m... 
10:64 a. m . . . 
11:17 a.m... 
11:44 a.m... 
12:06 p. m . . . 
12:14 p. m . . . 
12:28 p.m... 
12:80 p.m... 



On Mount Weather, Va.. f^™*^^ 
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At different heights above sea. 



Height. 
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perature. 
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Dtctmber 26, 1907,— Yi^Q kites having a total liftinK surface of 316 sq. ft. (29.2 
sq. m.) were used. Wire out, 21,700 ft. (6,614 m.), and 21,000 ft. (6,4pi m.) at the 
maximum altitude. 

The sky was nearly covered with CI., Cl.-St., CI.-Ou., and A.-St. from the north- 
west during the flight. 

Pressure was high along the Atlantic coast, and north of Lake Ontario, while a 
marked depression was advancing across Montana. 

December ^, idt;/.— Three kites with a total lifting surface of 210 sq. ft. (19.4 
sq. m.) were used. Wire out, 23,500 ft. (7,163 m.) at the maximum altitude. 

The sky was nearly covered with Cl.-St. and A.-St. from the west, but after about 
9:15 a. m. a practically unbroken sheet of A.-St. prevailed. 

A considerable depression was central over Lake Superior, while pressure was 
high over the Atlantic coast and the South Atlantic States. 
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Dre^mber SS. 1907.—Two kites with a total lUUDg eurftuw of U9 sq. ft. ( 13.1 eq. 
m.) were used. The length of wire at the mailmum altitude was 16,000 ft. 
(4,672 m.). 

At the beglDnlDg of the flight the akj was covered with CI. from the west, and 
A. -St. and St.-Cu, from the weet-soutbwest. The lower clouds gradually increased 
after 11 a. m., the direction changing to west. After 11;50 a. m. the ekj was 
nearly overcast. 

Preaaure was high over the south Atlantto coast and over Kansas, and was low 
over the Gulf of St. Lawrence. 

Deeember 50, /W7.— Two kites with a total llfUng surface of 130 aq. ft. (13.8 aq. 
m.twere uB«d. The wire out at the maximum alUtude was 10,000 ft. (3,016.) 

During the first part of the Qlght the aby was about one-tbird oovered with CI. 
from the west and A.-Ou. from the west- south west. The clouds deoreaaed during 
the latter part of the Qlght. 

The weather over the eaatem portion of the United States woa under oontrol of 
a low central over Lake Erie, and rain or snow was falling over praoticallj the 
whole region. High pressure, central over Colorado, oovered the western part of 
the country. 
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RESULTS OP KITE FLIGHTS. 





On Mount Weather, Va., f^^ 


At different heights above sea. 


Date and 
hour. 


Air tem- 
perature. 


t 

i 

38 
82 
82 
82 
82 
82 
88 
88 
88 
85 
47 


Wind. 


Height 


Air tem- 
perature. 


a 

9 


Wind. 




Dir. 


Velocity. 


s 

• • ■ ■ 

• * • • 

• ■ • • 

• • ■ • 

• • • • 

• • • • 

'47' 


1 

Dir. Velocity. 


Dec. 81,1907. 
2:86 p.m... 
8:02p.m .. 


85.7 
86.8 
86.6 
86.6 
86.7 
86.0 
88.0 
84.6 
814 
84.0 
810 


2.1 
2.1 
2.6 
2.5 
2.6 
2L2 
2L2 
1.4 
1.8 
1.1 
1.1 


wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

w. 

w. 

w. 


MUes 

20 

14 

12 

14 

16 

15 

18 

9 

8 

9 

6 


p. 8. 

8.9 
6.3 
&4 
6.3 
7.2 
6.7 
6.8 
10 
8.6 
10 
2.7 


FuL 

1,726 

8,744 

6,218 

6,728 

8,716 

9,645 

9,168 

7,690 

6,478 

8,957 

1,725 


Meten. 

626 
1,141 
1,894 
2,061 
2,666 
2,910 
2,704 
2,314 
1,975 
1,210 

626 


°F. 
86.7 
218 
16.7 
20.8 
16.7 
16.8 
110 
16.7 
119 
16.8 
810 


°a 

2.1 

— 10 

— 8.6 

— 6.6 

— 8.6 

— 9.0 
—10.0 

— 8.5 

— 9.6 

— 9.0 
1.1 


wnw. 

wnw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

w. 


p.h, 

20 


MeC* 
p. *. 
8.9 


8:20 p.m... 






8:25 p.m... 






8:42 p.m... 






4:04 p.m... 






4:20 p.m... 






4:45 p.m... 
6:00 p.m... 






5:15 p.m... 
5:42 p.m... 


• ■ ■ 

6 


*'*i*7 



December 31, 1907.— Three kites having a total lifting surfaoe of 200 sq. ft. (19.4 
sq. m.) were used. Wire out, 20,000 ft. (6,096 m.), while 19,000 ft. (5,791 m.) was 
out at the maximum altitude. 

The sky was cloudless until near the dose of the flight, when a few St.-Cu. ap- 
peared near the horizon. 

Very low pressure was central over Nova Scotia at 8 a. m., and pressure was 
high over the Middle and Southern States, with a center over western Tennessee. 
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THE LUMINOUS PARTICLE A STRONG MAGNET, AND 
THE CONSEQUENT PRESSURE SHIFT OF SPECTRAL 
LINES. 

By W. J. HUMPHBETS. 

In the Philosophical Magazine for November, 1907, Prof. O. W. 
Bichardson discusBes, in an excellent manner, the pressure shift of 
spectral lines. In outlining his method he says: 

Briefly stated, the theory to be developed attributes the displacement of spec- 
tral lines produced by pressure to the efTect of sympathetic vibrations occurring 
in the surrounding atoms. The fact that an atom A is emitting light shows that 
it is surrounded by an alternating field of electric force. This alternating elec- 
tric field will produce forced vibrations of equal period and, under certain condi- 
tions, of like phase in neighboring atoms. The electric field due to the forced 
vibrations will react on the emitting electron in the atom A and, as wiU be shown, 
in such a way as to increase the period of the latter. It will be necessary, then, 
to calculate the reaction at A due to the forced vibrations set up in an atom at 
B by a given vibration at A, to sum this up for all the atoms B which occur, and 
to find the effect of the resultant reaction on the period of A. 

After detailed calculation the following equation is obtained: 

in which dX is the change in wave-length X^, e the charge of the elec- 
tron, m the mass of the electron, c the velocity of light, fi the refrac- 
tive index of the medium for light of the given wave-length X^, and a 
" the radius of the sphere within which it is impossible for the center 
of an atom of class B to lie. It is evident that a will be of the order 
of magnitude of the radius of the atom A and have the sum of the 
radii of A and B as an upper limit." 

This equation requires the change in wave-length to be positive, or 
toward the red, to increase directly as the density or pressure of the 
the surrounding gae is raised, and finally to be directiy proportional 
to the third power of the wave-length examined. The first two re- 
quirements agree with the facts of experiment, but the third does 
not. The pressure shifts of different lines of even the same element 
vary greatly, but while there is an undoubted increase in the average 
shift with increase in wave-length, it is roughly proportional to the 
first and not to the third power of this value. Besides, the shifts cal- 
culated from Professor Bichardson's equation are from five to twenty- 
five times greater than those given by experiment. Presumably then 

the assumed structure is not very nearly that of the actual atom. 
BHWO 10 135 
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However, some modification of it may bring the calculated and the 
observed results much closer together. At any rate this is a place 
where a great deal is needed both of experiment and of theory, and 
every careful experiment and every theory minutely worked up must 
bring us nearer to that important goal — the structure and the me- 
chanics of the atom. 

In another part of his paper Professor Bichardson considers the 
effect of the magnetic interaction of luminous atoms, based on the as- 
sumption " that the magnetic field of any atom is not greater than 
that which corresponds to saturated iron," and concludes that this 
action is entirely too small to produce the observed shifts. 

But, since the magnetic permeability and the point of saturation of 
a piece of iron or other substance depends upon its physical condi- 
tion, and upon the extent to which it is alloyed or combined with 
other elen^ents, it does not seem likely that the magnetic intensity of 
any material in bulk is the same as that of its constituent atoms. 
However this may be it is always safer to rely upon direct experi- 
mental evidence whenever obtainable, and this I believe we have for 
the magnetic condition of the luminous atom, as will be shown below. 

Experiment shows that one magnetic field can be acted on by an- 
other, and no other method of acting on it has been discovered; that 
a magnetic field always accompanies an electric current, and no other 
source of magnetism is definitely known; and that a moving electric 
charge is an electric current For these reasons it seems certain that 
the luminous particle, which is influenced by a magnetic field, pos- 
sesses a magnetic field of its own, due to moving electric charges, 
negative, as experiment assures us, in their nature. Besides, we 
know that spectral lines, when produced in a magnetic field, are split 
up into parts, one portion of the line having a greater and another a 
less wave-length than that of the undisturbed line. This means that 
the electrons are moving in such manner that their periods may be 
increased or decreased owing to the orientation of the atom to the 
disturbing field, a condition fully met by assigning to them circular 
or elliptical orbits. Therefore, assume a structure consisting of one 
or more circular rings of electrons in orbital motion, all 'rings co- 
planar and all revolving in the same sense around a common axis. 
The electrons in any given ring may be temporarily bunched to some 
extent or otherwise disturbed, but their normal condition will be one 
of equal angular distribution, and of equal angular velocity, as 
viewed from a point on the axis. And all these rings vrill be induc- 
tively bound together, so that to change, by means of an external 
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magnetic field, the angulax velocity of any one is to change in the 
same sense, but not necessarily to the same extent, the angular ve- 
locity of every other. 

For the sake of simplicity consider a single such ring of electrons. 
It has been shown by Langevin^ that only the angular velocity, and 
not the orbital radius, of such a ring will vary when it is placed in a 
field of changing magnetic strength. Therefore the value of its self- 
induction is a constant, and hence any current induced in it is given 
by the equation 

where E is the induced electromotive force, L the self-induction of 
the circuit, -=- the rate of change of the current, B the ohmic resistance 

of the circuit, and i the strength of the current. But in this case the 

dN 
circuit consists of only a single turn, and therefore Ess —^ , or the elec- 
tromotive force is directly proportional to the rate of change of the 
number of lines of magnetic force linking with the ring. Besides, as 
the electrons presumably meet with no resistance in their orbits, ^=0. 

dN 
Oonsequently we get di = -j-. That is, the induced current is always 

proportional to the total change in the magnetic flux thru the circuit, 
and of the same sign. And further, every induced current persists 
without change so long as the new flux thru the circuit is not allowed 
to vary. 

Such a ring of electrons will produce ether vibrations of the wave- 
length X determined by the relation 

V 71(0 

j-^-^^' (1) 

where V is the velocity of light, m the angular velocity of the electrons, 
n a numerical coefficient, S the average strength of the magnetic field 
inclosed by the orbit and due to the moving electrons, and K a con- 
stant whose value is determined by the orbit, number, and charge of 
the electrons. But, whether the wave frequency of the spectral lines 
is the same as the frequency of the orbital revolutions of the electrons, 
or only some multiple or submultiple of it, is immaterial to the subse- 
quent argument, as any change in this particular would simply change 
the value of S. It is only necessary that the wave frequency be di- 
Tcctly dependent upon this orbital revolution, so that any changes in 

1 Journal de Physique, (4) 4, 678-692, October, 1905. 
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the period of this revolution will produce proportional changes in the 
wave frequencies of the spectral lines. 

Since V is either constant or approximately so we get from equa- 
tion (1), 

^-^r^^dS. (2) 

Therefore from (1) and (2), 

But dS can be obtained by bringing a magnetic field of strength H to 
bear on the particle, in which case (3) becomes 

By aubstitutmg H for dS in (2) we get 

-= = (7, a oonatant (5) 

But this is the well-known Zeeman law, and therefore it appears 
quite likely that the assumed ideal particle is closely akin in structure 
to the actual luminous particle. In general such particles, as the dis- 
tance between them changes, will be mutually affected inductively. 
When their north poles or their south poles face each other the wave 
frequency will be increased and the wave-length decreased as they 
mutually approach, since in this case the induction vsill be such as to 
increase the current, that is, to increase the orbital speed of the elec- 
trons; but as they recede, like poles still facing each other as before, 
th'6 induction will be such as to increase the wave-length. When, 
however, the north pole of one faces the south pole of "another, the 
wave-length will increase as they approach and decrease as they recede. 
In all cases, then, the mutual approach of luminous atoms means a 
shifting of their spectral lines to the red or to the violet, as the case 
may be, while their recession is accompanied by a corresponding res- 
toration of the lines to their undisturbed positions — their positions 
when the luminous gas is very rare, and the lines narrowest and best 
defined. Presumably, therefore, the widths of spectral lines are due 
in large measure to the mutual induction of their luminous atoms, the 
extent of which action must necessarily be independent of the abso- 
lute strengths of their magnetic fields. That is, a weak field will affect 
another equally weak field by the same proportion of itself that two 
strong ones similarly situated will affect each other. But if their 
fields are very weak, only a nearly symmetrical broadening of the spec- 
tral lines will be produced, since in this case the particles in their 
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moYemeutB under the influence of temperature will approach almost 
equally close together, whether they face so as mutually to attract or 
to repel, that is, so as thru induction to increase or to decrease the 
orbital periods of their electrons. If, however, their magnetic fields 
are strong, the effect will be a broadening, together with a shift of the 
maximum intensity to the red, since when attracting and thus mutu- 
ally inducing countercurrents, they will get distinctly closer together, 
each into the stronger portion of the other's magnetic field, where the 
induction is correspondingly greater, than they will when the reverse 
is the case. 

It remains then to find the strength of their fields, and this is easily 
done by the use of equation (4), in which all the terms except 8 are 
directly measurable. By substituting known values for these terms, 
we get 5s45xl0^ approximately, and consequently conclude that 
the magnetic field of a luminous particle is some thousands of times 
that of the most powerful electromagnet, and that therefore an unsym- 
metrical broadening or shift of the order measured is to be expected. 

Particles with such strong fields darting about under the influence 
of temperature would face each other and whirl each other about in a 
manner analogous to that assumed by Ewing' for the molecules of hot 
iron, and to an extent well nigh independent of the relatively feeble 
field of any electromagnet And an independence of this nature seems 
to be demanded by the Zeeman effect, since the shifted portions, the 
increased in wave-length and the decreased, of any spectral line are 
of nearly if not quite equal intensity. 

' Magnetic Induotion in Iron and Ottier Metals, p. 884. 
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NOTE ON THE DIFFERENCE BETWEEN ANODE AND 

CATHODE ARC^SPECTRA. 

By W. J. HUMPHBETB. 

It was noticed long ago, by Lockyer among others, that the spectrum 
produced by an electric arc depends in part upon the portion of the arc 
examined. This difference, which may be very pronounced when the 
regions near the opposite poles are contrasted, has been studied by 
Thomas,' Baldwin,' Foley,' and Beckmann> 

While their results differ in minor details, due no doubt to differ- 
ences in the poles and in the methods of observation, they all agree in 
the essential point, that is, that other things being equal the metallic 
lines are most pronounced near the negative pole and least conspicuous 
near the positive pole. Further, they all agree in attributing the 
spectra of the two poles to unequal concentration of the material 
producing the lines, but they do not agree as to the cause of this 
unequal concentration. The first three attribute it chiefly to an elec- 
trolytic action in the arc causing the electropositive particles to 
accumulate on and around the negative pole. Foley, for instance, 
decides positively in favor of electrolysis, but claims that convection 
currents due to heated gases may even mask the true electrolytic 
process. 

On the other hand, Beckmann declares against electrolysis. He 
claims that if there is electrolysis in the arc, then when the poles 
contain both potassium and manganese the potassium must appear at 
the negative pole and the manganese at the positive. But he says 
that he found no such separation, and that therefore electrolysis is 
absent; that only convection, diffusion, and distillation are involved, 
and that sometimes the one and sometimes the other, as circumstances 
are changed, must predominate. 

I had often noticed differences in the intensity of metallic lines 
from regions near the two poles, and a few months ago examined 
them more minutely. Carbon poles with only impurity traces of 
metals were used, with the view of making the contrast as distinct as 
possible. When either pole is heavily charged with one or more 

» 0. B. 119, p. 728, 1894. 
« Phys. Bev. Ill, pp. 370 and 448, 1896. 
» Phys. Bev. V, p. 129, 1897. 
* Zeit. Wiss. Photog. IV, p. 835, 1906. 
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metals or their salts the entire arc becomes filled with metallic vapor, 
probably as a result of distillation, sputtering, convection currents, 
et cetera, and contrast between the spectra of the two electrodes is 
not marked. When both poles are so filled there is practically no 
difference between their spectra. Under such circumstances it is 
quite likely that minuta particles of the salt or metal fill the arc, and 
that each, being conducting, is on one side the terminous and on the 
other the origin of a small arc; that is, it carries with itself both a 
positive and a negative pole, so that the whole arc is largely made up 
of a great number of infinitesimal arcs that utterly prohibit a study 
of the contrast between the two poles. Probably, however, this con- 
dition is reduced to a minimum when carbon poles with mere traces 
of metals or their salts are used. At any rate, poles of this nature 
give very marked contrasts in their spectrl 

My observations were made with a large Bowland concave grating, 
and the trouble from astigmatism was practically avoided by forming 
an image of a long arc on the screen, standing against the slit, with two 
small but equal holes in it, one just within the image of the positive 
pole, the other just within the image of the negative. These two 
sources gave each its own spectrum, and by using the first order they 
were kept from overlapping. Everything, therefore, was the same for 
the two spectra except the sources of the light. 

The poles contained traces of aluminium, calcium, chromium, iron, 
manganese, silicon, strontium, and titanium, all of which showed many 
times stronger next the negative pole than near the positive. On the 
other hand the cyanogen bands and the solitary carbon line were more 
pronounced at the positive pole. 

My observations are, therefore, in general accord with those of 

others, but I can not agree with them as to the sufficiency of their ex- 
planations of the reason of this difference, which really seems to sug- 
gest what is one, and it may be the only exciting cause of spectrum 
lines. 

It is shown by J. J. Thomson, ''(Conduction of Electricity thru Gases," 
that presumably the arc consists mainly of negative corpuscles moving 
with great velocity from the negative to the positive pole, together 
with an approximately equal number of positive ions moving much 
slower in the opposite direction. The principal part of the current 
then is due to the negative corpuscles that leave the negative pole, 
ionize the gas of the arc mainly next the positive pole, and finally by 
their bombardment keep the positive pole itself hot. The positive 
ions, in a similar manner, heat the negative pole, the most important 
condition for the maintenance of the arc. 
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Of course oonyeotion, diffusion, and disiillaidon must enter as fac- 
tors in the distribution of material in the arc, but the positive " rest- 
atoms/' in whatever part of the arc they appear, drift under the voltage 
applied toward the negative pole, in the neighborhood of which thej 
are met more frequently than elsewhere by the negative corpuscles 
and that too in their first and violent rush irom the cathode. The 
negative corpuscles of course move, when free, toward the anode, but 
while some may go on for a time undisturbed others wih be slowed 
up or even unite with positive charges, so that the combined energy 
of the stream of corpuscles grows less and less as the positive pole is 
approached. 

The location of the strongest part of the spectrum lines next the 
negative pole is thus assumed to be due to the presence there of the 
greatest number of negative corpuscles with velocities capable of pro- 
ducing spectrum disturbances in the positive '' rest-atoms," and pos- 
sibly, but by no means certainly, to an accumulation in the same place 
of the "rest-atoms" themselves. The mere process of ionization, if 
the structure of the arc is correctly assumed, can not produce spec- 
trum lines, since they are least conspicuous near the positive pole 
where this phenomenon is most pronounced. 

The fact that the negative part of the arc is more concentrated than 
the positive also tends to emphasize the difference between the anode 
and cathode spectra, especially when the slit of the spectrometer is 
parallel to the length of the arc, since in this case a larger proportion 
of the total light from the negative pole will get thru the slit than of 
that from the positive. However, the same difference, tho apparently 
less pronounced, persists when the light from sections at right angles 
to the arc, but near the poles, is integrated with a concave grating. 

It would appear then that one, and it may be the only origin of 
spectrum lines, is the shocks of '' rest-atoms " by swiftly moving 
negative corpuscles. 

My experiments were made in the physical laboratory of the Univer- 
sity of Virginia, and I thank Professor Smith and President Alderman 
for their kindness in placing its facilities at my disposal. 
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TEMPERATURE INVERSIONS AT THE MOUNT WEATHER 

OBSERVATORY. 

By AiiFBED J. Henby. 

In Part I of this volume, page 58, the writer made some remarks 
upon the use of upper air data in weather forecasting. The present 
paper is a continuation of that subject with especial reference to the 
phenomenon of temperature inversions. 

The treatment of inversion phenomena must necessarily be some- 
what incomplete since less than a year's observations are at hand as 
may be seen from the statement below. 

TabiiE 1. — Days with temperaiurt mversiona at Matmt WMher, Va. 



Month. 



1907. 

July 

August 

Sratember , 

October 

NoTember 

December 

1908. 

January 

February 

Harch 

Total 



Days with 
ffights. 


Days with 


inversions. 


27 


6 


27 


10 


2S 


14 


27 


18 


26 


19 


26 


17 


27 


21 


26 


28 


26 


20 


286 


148 



Percent. 



22 

37 
66 
48 
73 
66 

78 
92 
77 

61 



The frequency of inversions for the nine months, July to April, as 
above determined, is 61 per cent; that is, inversions occurred on 61 
per cent of the days on which flights were made. This figure is proba- 
bly too low since on a number of days the kites did not reach the 
stratum of most frequent inversions. Days on which isothermal con- 
ditions prevailed between any two or more levels in the free air were 
not considered. 

Inversions were most frequent in winter and least frequent in sum- 
mer. In February 92 per cent of the flights showed inversions, in 
January 78 per cent, and in March 77 per cent, or an average of 82 
per cent for the three months. At Pavlovsk, near Si Petersburg, 
Bussia, the average for the year 1904, as determined by M. BykatchewS 
was 43 per cent; f9r the nine months corresponding to the period of 

^ Note preliminalre sur les inversions de la temperature d'apres les observations 
faites au moyen de oerfs-volants a'Pavlovsk en 1904. Hann-Band der Meteorolo- 
gischen Zeitschrift 8. 174. 

143 



144 



BULLETIN OF MOUNT WEATHER OBSERVATORY. 



obBervations at Mount Weather it was 51 per cent. At Berlin, Ger- 
many, according to Doctor Assmann/ inyersions occur on about 50 
per cent of the days in a year. At Hamburg, however, on only 38 
per cent The low percentage at Hamburg is explained on the ground 
that the flights at that point did not always reach the inversion level. 




Fig. 1.— Temperature gradient plots, March 6-7, 1908. The broken Une under 

March 7 indicates the descent. 

An inversion layer, as that term is used in this paper, is defined by 

the two points in the flight between which the vertical temperature 

gradient is plus instead of minus. In this view of the case it may 

happen that the temperature at the upper limit of the flight may be 

greater than at the earth's surface; an inversion in fact, had there 

been no intermediate readings. Suppose, however, the temperature 

at an intermediate point to be higher relatively to the earth's surface 

than the temperature at the upper level; the limits of the inversion 

* Ein Jahr simultaner Drachenaufsteige in Berlin und Hamburg, Beltrftgo zur 
Physik der freien Atmosphflre, Erster Band S. 39. 
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would then be included between the earth's surface and the interme- 
diate point. A typical case in point is afforded by the flight of March 
6 (see fig. 1), in which the first inversion layer is reckoned from the 
ground to 1,238 meters, and the second from 1,845 to 2,196 meters, 
altho the temperature at the highest point reached by the kite was 
several degrees higher than on the ground at the same time. 

The definition of an inversion here given is not to be considered as 
final or as conflicting in any way with previous definitions printed in 
this bulletin. It would perhaps be more proper to call the inversions 
so defined as regions or layers of positive temperature gradients, and 
it would also be proper to speak of layers or regions of minus temper- 
ature gradients. The length of these terms is, however, objectionable. 

An international agreement on what shall constitute an inversion is 
highly desirable. 

In determining the level of an inversion the mean of its upper and 
its lower limit has been assumed as the mean level of the phenomenon ; 
consequently all flights in which the upper limit of the inversion was 
not reached have been excluded from the computations. 



ZONE OF Greatest Frequency, 

The zone of greatest frequency of inversion in the free air above 
Mount Weather is found in the level between 1,000 and 1,500 meters 
above sea level, or in round numbers, 500 to 1,000 meters above the 
mountain top. 

The frequency of inversions in the various altitudes above the moun- 
tain top may be seen in the following table to which have been added* 
for the sake of comparison, like results for Hamburg and Berlin. The 
values for Hamburg-Berlin were taken from Doctor Assmann's paper 
before cited. 

Tabi<e 2. — Percenter of inversions in the different levels. 



Place. 



Earth to 
200 m. 



200 to 
500 m. 



600 to 
1,000 m. 



1,000 to 
1,600 m. 



1,600 to 
2,000 m. 



2.000 to 
2,600 m. 



Mount Weather 


9^ 

21.0 
6.9 
4.5 


5* 
25.0 

89.5 
87.6 


28.0 
31.8 
28.4 


18.0 
18.9 
21.6 


6.0 
4.7 
4.5 


S.0 




3.5 


Berlin..*! 


3.4 







The above figures show wide variance in the two levels nearest the 
earth's surface and tolerably good agreement elsewhere. If, however, 
the values for " earth to 200 meters " and " 200 to 500 meters " be 
combined, the following close agreement with European stations is 
obtained, viz: 
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Mount Weather, earth to 500 meters 46. per oent. 

Hamburg, earth to 500 meters 46. 4 per oent. 

Berlin, earth to 500 meters 43. 1 per cent. 

At altitudes above 2^500 meters (above sea level) inveredons were 
seldom observed, there being but nine such during the period of 
observations. 

Groups of Inversions. 

The inversions of temperature observed at Mount Weather may be 
classed in several ways; for the purpose of description, however, it 
seems convenient to classify them according to their probable origin; 
accordingly the three following groups are proposed, viz:' 

1. Inversions of purely local origin such as are produced by the 
radiation of heat from the earth's surface under certain favorable 
atmospheric conditions, the formation of fog, etc. 

2. Inversions whose origin is to be traced back to that of areas of 
low pressure which approach the mountain from the west and south- 
west, bringing with them air of higher temperature than that experi- 
enced on the mountain. The higher temperature of the air thus 
imported is observed first in the air layers at some distance above the 
mountain top, and thus a marked inversion, sometimes of great verti- 
cal extension, is produced. This group is distinctly marked and might 
be called the cyclonic type of winter, spring, and autumn. It has not 
been observed in summer. 

3. The third group is the greatest numerically, and it embraces 
inversions which doubtless arise from several different causes, chief of 
which is probably the unequal cooling of the air column on the front 
of an anticyclone, as will be discust at greater length in the con- 
cluding part of this paper. Other probable causes of inversions be- 
longing to this group are (1) the eastward drift of shallow disconnected 
masses of warmer air which pass over the station in the general 
atmospheric drift, and (2) differences of temperature which exist on 
the boundary between two differently directed wind systems, the one 
superposed upon the other. 

Under cause (1) referred to above, it may be remarked that the 
existence of shallow, disconnected bodies of relatively warm air in the 
general air currents is assumed in analogy with the occurrence of simi- 
lar phenomena on the earth's surface. 

' The influence of humidity on inversion phenomena oould not be determined 
since the necessary data are wanting. The details as to the times the kites may 
have been in the clouds are also lacking in a few cases. 
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From the point of yiew of the weather forecaster inversions belong- 
ing to the first group are of little significance. Their number is not 
large, and their occurrence is mostly due to local conditions, altho 
fog sometimes occurs as a result of general weather conditions. Fog 
is much more frequent at Mount Weather than at stations situated on 
a plain or under less-marked surface relief; thus during the year 1907, 
excepting the month of October, dense fog was observed in Washington, 
D. C, on eight days only as against one hundred and one days on 
Mount Weather. 

Inversions of the second group are almost invariably observed when 
a region of low pressure situated in the west or southwest advances 
against a strong area of high pressure central directly over the 
Middle Atlantic States or along the Atlantic coast, with its crest 
over New England. The surface winds at Mount Weather, under 
pressure distribution as above described, are southeasterly, and 
relatively cool and moist; moreover, they do not shift to a westerly 
quarter until the approaching cyclone is well over the station. This 
fact is not peculiar to Mount Weather, but is common to the eastern 
slope of the Appalachians from northern Georgia to southern Pennsyl- 
vania. The kite observations at Mount Weather show that the east- 
erly surface current is quite shallow, and that it gives way to a west- 
erly current at a few hundred meters above the mountain. It seems 
probable that this current, after ascending the eastern slope of the 
mountain, is turned back upon itself and merges with the general 
westerly winds at a small altitude above the mountain. 

TEMPERATURE OF THE SURFACE WINDS. 

At this point a digression will be made in order to show the relation 
between wind directions and local surface temperatures. 

In preparing Table 3, which appears on the next page, the self-regis- 
tering records of temperature and wind direction were used; thus for 
January 2,232 hourly observations or three years' records were consid- 
ered. The wind direction for each of the eight principal points of the 
compass and the corresponding temperatures were tabulated separately 
and the means calculated. The table consequently shows the percentage 
of the time that the wind blew from each of the eight principal points of 
the compass and also the amount of the departure of the corresponding 
temperatures from the mean for the month. Thus it will be seen that 
for the year the winds from northwest to southeast by way of north are 
cold winds, and that the west, southwest, and south winds are the warm 
winds. The chief winds in point of frequency are the northwest and the 
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1 



southeast, which it may be remembered blow across the summit almost 
at right angles to the general trend of the ridge. The wind rarely blows 
in a direction parallel with that of the ridge. 

The following table shows the departure of the temperature of the 
wind from each of the eight principal points of the compass from the 
mean for the month: 

Table 3. — Temperaiure of the winds at the Mount Weaiher Obaervatory, 

[From the records of self-registering instruments.] 



Direction. 



North 

Northeast , 

East 

Southeas^ . 

South 

Southwest 

West 

Northwest 



January. 



IS 
Is 

« 

.2 



£ 



— 6.5 

— 2.1 

— 6.7 

— 1.7 
+ 6.6 
-fl8.7 
+10.9 

— 8.9 



■*» o 



6 

1 

3 

22 

9 

5 

12 

41 



April. 



S 

s 



1 



+ 



+ 
+ 
+ 
+ 



2.2 
6.6 
7.4 
8.0 
9.6 
9.8 
6.4 
4.3 



©a 

h a 



6 
1 
8 

16 
9 
5 
9 

52 



Juljr. 



S a 



+ 
+ 



3.1 

2.2 
0.7 
0.7 
1.4 
1.6 
0.2 



** a 



3 

1 

6 

24 

13 

4 

15 

84 



October. 



Year. 



9 S 

m 
Q2 



1.7 
2.2 
1.8 
2.2 
4.3 
+ 6.2 
+ 6.9 
3.9 



+ 



©a 

h a 



Sa 

ta 
•I 



og 





o 


6 


- 1.2 


5 


— 217 


10 


— 4.5 


17 


+ 0.7 


10 


+ 8.3 


8 


+ 7.6 


11 


+ 6.4 


89 


-8.1 



5 

2 

5 

20 

10 

4 

12 

42 



Characteristics of Inversions. 



The southwest wind at Mount Weather is preeminently a warm wind, 
altho its warmth is largely drawn from lower latitudes, while easterly 
winds are relatiyely cool, since their temperatures are largely deter- 
mined by those which prevail for the time being in middle Atlantic 
coast districts. It is easily seen, therefore, that an inversion in tem- 
perature will result whenever these cold, easterly, surface winds are 
overrun by warm, southwesterly winds. 

During the winter season, but more especially in March and April, 
the drift of cyclones and anticyclones produces at times strong surface 
temperature gradients between regions of cold, northerly and warm, 
southerly winds. A difference in temperature of as much as 16.7^ C. in 
226 kilometers (30^ F. in 140 miles) is not unusual. The weather map 
for March 6, 1908 (8 a. m., seventy-fifth meridian time), here repro- 
duced. Chart X, illustrates the general weather conditions under which 
strong gradients are produced, and fig. 1 shows the vertical tempera- 
ture gradients between the summit of Mount Weather and 2,196 meters 
elevation (above sea level) between 1:19 and 4:07 p. m. of the day in 
question. The inversion in this case is representative of group No. 2. 

The important feature shown by the map is the existence of an un- 
usually large mass of warm air overlying as it does the whole of the 



TEMPERATURE INVERSIONS. 



149 



Gulf States, the middle MisBissippi Valley, the Ohio Valley and Ten- 
nessee. This warm air is adyanoing rapidly northeastward and directly 
displacing the cold surface air which overlies New England, the Middle 
Atlantic States, and the lower Lake region. 

When the kite flight at Mount Weather on March 6, 1908, was made 
the wind at the surface was still from the southeast and relatively cold; 
at 450 meters above the summit, however, the wind had shifted to the 
south-southwest with a temperature of 9.6° C. (17.3° F.) higher than 
at the surface. At the highest point reached by the kite the tempera- 
ture was 12.2° C. (22.0° F.) higher than at the surface at the same 
time. Unfortunately this flight does not give a measure of the depth 
of the warm, southwest current, but another flight on March 18, under 
similar conditions, gives an approximate depth of 1,830 meters (6,000 
feet) on that date. 

The evidence of this map, amply supported by that of others in 
which the pressure distribution was quite similar, shows that the cold 
of a region of maximum pressure, as shown on Chart X, is confined to 
the lower layers of the air; also that the cold layer is unexpectedly 
shallow, especially on the western border of the region of maximum 
pressure. It is interesting to note, in this connection, that the direc- 
tion of the wind, while southeast at the surface, invariably shifts to a 
westerly quarter at a small height above the station. The following 
statement, taken from eight flights under similar pressure conditions, 
brings out this fact clearly: 

Table 4. — Wind direcHon in different aUitudea above Mount Weather, Va, 
[Altitudes above Moant Weather in meters and feet] 



Wind direction. 


Surface. 


224 m., 
734 ft. 


474 m.. 
l,M6ft. 


724 m., 
2,428 ft. 


974 m., 
8,194 fu 


South-souttieaat 




7 


1 



1 

4 

1 
2 





8 
2 
8 





2 
1 
4 
1 





Southeast 





South 





South-southwest 





Southwest 


6 


West •south west t . . . , t , . . 


2 







From the foregoing it will be seen that at 474 meters (1,555 feet) 
above the station the easterly winds of the surface have disappeared, 
and at 974 meters (3,174 feet) all the winds are westerly. These 
warm westerly winds clearly overrun the cooler surface winds and 
are thus a source of precipitation far in advance of the center of the 
cyclone. 

A composite plat of the vertical temperature gradients in the same 
number of cases shows an inversion from the ground up to 474 meters 
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(1,565 feet) above the mountain and a very slow decrease in tempera- 
ture, with increased altitude thereafter up to about 2,474 meters above 
the earth's surface. 

The third group of inversions is numerically the largest Inver- 
sions of this class occur chiefly in the transition zone between a pass- 
ing cyclone and an incoming anticyclone, and generally with pres- 
sure above 762 millimeters (30.00 inches). The inversion layer is 
generally of small vertical extension and is nearly always found in 
the layers between the summit of the mountain and 2,500 meters 
above sea level. A good example is shown in fig. 2., February 26, 1908. 




Fia. 2.~Temperature gradient plots and wind directions, February 25-38, 1908, 

It seems probable that inversions of this class are brought about 
in several ways, chief of which is the unequal heating, or cooling, as 
the case may be, in the various atmospheric levels within the range of 
the kite flights. 

In order to determine the nature of the daily temperature changes 
in the air column over the station, all flights made on consecutive 
days were charted and the approximate temperatures at the several 
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levels were taken out. Unfortunately it was not always possible to 
reach the same altitude each day and the omission of flights on Sun- 
days still further reduced the possibility of making useful comparisons. 
In comparing the temperatures found in the higher layers, that is 
above 1,500 meters (above sea level), the effect of diurnal variation 
was disregarded. At the surface it was always possible to compare 
the temperature of any hour with that of the corresponding hour of 
the preceding or succeeding day; and this was done. 

There is, to be sure, some uncertainty as to the values for 750, 
1,000, and 1,250 meters altitude on account of the diurnal variation 
on the days when the hours of observation were widely separated. 

Warming and Cooling of air Strata— Exception to Rule. 

It was found in general that both the warming and the cooling began first 
in the higher layers and extended to the eartWs surface in twenty-four hours 
or less. There appears to be, however, at least one important excep- 
tion to this rule, viz, a rise or a fall in temperature which apparently 
begins both aloft and at the earth's surface about the same time, but 
with an intermediate level of zero or a very small change. 

Thus the flight of January 29, 1908, made between 11:05 and 11:50 
a. m., as compared with the flight made on the previous day between 
7:40 and 9:25 a. m., shows the following changes, in degrees, centigrade, 
plus indicating a rise, minus a fall: 



Eleyation above sea leyel. 



Meters. 

626... 

760... 
1,000.. 
1,260... 
1,600... 
1,760.. 
2,000... 
2,260... 
2,600... 



January 28-29. 


Janaar729-^.* 


+4.4 


-7.8 


+2.2 


-9.8 


+0.9 


—1.9 


-0.8 


0.0 


+a4 


-6.8 


+4.6 


—6.6 


+4.0 


-6.6 


+1.6 


-*8 




— «.4 







* The flight of January 80 was made between 10:09 a. m. and 12:66 p. m. 

Here it will be observed there is a plane of zero change both on 
January 29 and 30. In one case the temperature was rising, in the 
other falling. 

The unequal heating and cooling can hardly be classed as purely 
accidental, since it occurs rather frequently and generally under similar 
conditions of pressure distribution. In this connection attention is 
called to the plot of vertical temperature gradients on February 25, 
26, 27, and 28, 1908, fig. 2, which illustrates a typical winter inversion 
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of the third group. The weather conditions on February 25 were as ) 

follows: A strong area of high pressure occupied New England and 
the Middle Atlantic States and a region of low pressure extended 
from the upper Lakes southward to Mississippi. The southern por- 
tion of this low was central the morning of the 26th a few miles east 
of Mount Weather, while the main depression covered Lake Huron. I 

On the morning of tibe 27th the southern end had moved to the south- 
em New England coast, and by the morning of the 28th it had advanced 
to the Canadian Maritime Provinces. The plot of the vertical tem- 
perature gradient on the 25th shows the most pronounced inversion 
at about 1,750 meters and southwest winds prevailing from 1,000 
meters to the upper limit of the flighty 4,496 meters. The tempera- 
ture as compared with that of the previous day had risen, as was to be 
expected. The greatest rise, so far as could be ascertained, was 8.4^ 
C. (15.1^ F.) at the 1,500-meter level, apparently just below the marked 
inversion. ' On the morning of the 26th, with the center of the sec- 
ondary low directly east of the station, the following changes from 
the previous day were noted. The temperature in the higher layers 
had begun to fall, there being a drop of 10"" C. (18'' F.) at 4,000 meters 
above sea level. The fall thus begun evidently was being propagated 
downward, and at the time of the flight had reached the 1,500-meter 
level. Below that level the temperature, as compared with that of the 
day previous, had risen; therefore with falling temperature in the 
higher layers and rising temperature in the layers next to the earth there 
must naturally be an inversion layer along the surface which separates 
the air masses in which the course of the temperature is oppositely 
directed. As this phenomenon is not unusual, it may be stated as 
follows: When cooling sets in in the higher layers of the atmosphere 
at a relatively short distance in the rear of a cyclone an inversion 
layer will generally be found separating the uncooled air near the 
ground from the cooled air aloft. The temperature changes from the 

25th to the 26th follow: 

Altitude CLbove sea leveZ. 

526 meters (surface) 4-^-6 

1,000 meters -|- 7.2 

1,500 meters — 0,S 

2,000 meters — 4.4 

8,000 meters — 6.8 

4,000 meters —10.2 

As a result of the above changes, the vertical gradients on the 26th 
both above and below the inversion level more closely approach the 
adiabatic rate for dry air, viz, 1^ C. per 100 meters. It should also be 
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noted that whereas but a single system of southwest winds prevailed 

on the 25th, on the 26th there are apparently two with the inversion 

layer as a bounding surfaoe. At the inversion level west winds prevail, 

above that level they have a southerly component, below a northerly. 

This distinction is seen even more clearly on the 27th, with, as before, 

the inversion layer as the bounding surface. 

On the 27th the changes of temperature from the day previous were 

as follows: 

AUitude above sea level, 

526 meters (surfaoe) —6.1 

1,000 meters —3.9 

1,500 meters +0.g 

2,000 meters —5.2 

Here, as on the day previous, the level of practically zero change is 
at 1,500 meters. The inversion layer on this date appears at a lower 
level than on the day previous. 



HORIZONTAL EXTENSION OF WARM CURRENTS. 

As throwing additional light on the subject of inversions in general 
and in particular of that class whose origin can be traced back to a 
warm westerly or southwesterly air current, fig. 3, has been prepared. 
This illustration contains the vertical temperature gradient plots of 
March 17, 18, 19, 20, and 21, 1908, a period of generally unsettled, 
rainy weather east of the Mississippi River, with sharp surface tem- 
perature gradients, thunderstorms, and a very rapid easterly move- 
ment of the lower layers of the atmosphere. (For further details see 
a file of the daily weather maps.) The gradient plots on those dates 
have also a special interest in that they show the cycle of changes 
induced by the passage of a region of minimum pressure over the 
station followed by an area of maximum pressure. 

Table 5. — Daily changes in temperature (^ C.) at the several alHhides. 



1908. 


Time. 


Altitude above sea level (meters). 


From— 


To- 


626 


760 


1,000 

+ 0.7 
+ 7.2 
+ 0.1 
—18.8 
— 0.2 


1,260 

+ 4.6 

+ 8.1 
— 4.1 
—19.6 

+ 8.7 


1,600 


1,760 


2,000 


2,250 


2,600 


March 17 .. 
March 18. .. . 
March 19.. . 

March 20 

March 21 


9H)9a.m. 
1:00 p. m. 
9:14 a.m. 
1:40 p.m. 
7:20 a. m. 


ll :40a.m. 

2:85 p. m. 

4:16 p.m. 

8:15 p. m. 
11:18 a. m. 


— 6.1 

+ 7.9 
(+ 3.0)* 

— 4.2 

(+ 8.4)* 
-1L9 
(-15.0)* 

— 2.8 
(-3.3)* 


— 2.8 
+ 6.6 
+ 4.6 
—18.5 

— 0.6 


+ 4.8 
+ 8.6 
- 2.9 
—21.6 
+ 4.8 


+ 6.1 
+ 9.2 
— 0.9 
—20.6 
+ 1.1 


+ 6.1 
+ 9.6 
— 1.4 
—20.6 
+ 0.8 


+ 6.8 
+10.1 
— 2.7 
-19.8 
+ 0.7 


+ 6.2 
+10.0 
— 4.0 



* Actual change from the even hour of the day previous. 
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The plot of the 17th shows an inversion from the mountain top to 
an altitude of 1,250 meters above sea level. It is now purposed by 
the aid of Table 5 to trace this inversion thruout the several days it 
appears in the diagram. On the 17th the temperature of the air 
column between the earth's surface and 224 meters above fell. From 
the last-named level to the upper limit of the flight it uniformly rose 
by the amounts shown in Table 5. As the center of the region of 
low pressure approached the mountain the rise in temperature in all 
levels became more pronounced, being however, relatively greatest in 
the highest levels reached. (See the 18th.) 

The gradient plot of the 18th shows plainly the effect of this in- 
crease in temperature. The inversion on that day is between 800 and 
1,200 meters and the increase in temperature above that level has 
greatly weakened the temperature gradient so that now the whole air 
column as far as explored is almost isothermal. This seems to be a 
characteristic feature of the front of a low. On the morning of the 
18th the center of the region of low pressure was in Oklahoma, dis- 
tant from Mount Weather about 1,770 kilometers (1,100 miles), altho 
there was a narrow trough-like northeastward extension from the cen- 
ter into the Ohio Valley. 

It seems quite probable from the evidence of the kite flights at 
Mount Weather and the isobars of the daily weather map that on the 
18th a body of warm air extended from the Middle Atlantic States to 
Oklahoma; except that over the former, including the Appalachian 
region, the warm air had not yet reached the surface. Along the 
northern border of this warm air mass thunderstorms prevailed. 
By the morning of the 19th the low center has past to the* east- 
ward of the station and was central off the middle Atlantic coast. 
The surface winds at Mount Weather had shifted to northwest and 
the upper winds had acquired more of a northerly component than 
on the 18th. The temperature gradients on both the up and the 
down flights of the 19th are given. The up flight was made between 
9:14 and 11:38 a. m. and the down flight between 1:42 and 6:21 p. m. 
The up flight showed a rise in temperature, as compared with the pre- 
vious day, in the layers next to the earth's surface, and a fall between 
1,250 and 2,500 meters. As will be seen from Table 5 the cooling at 
the 1,750-meter level was not so great as in the respective levels imme- 
diately above and below. (See also March 6 and January 30.) On the 
down flight the evidence of unequal cooling is more striking. As will be 
seen from the plot, there are inversions between about 2,112 and 2,286 
meters, also between the surface and 1,280 meters. The observation 
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3000 



NoVJL 



\ 



2500 



at 2,286 meters was made at 8:12 p. m.; at 2,112 meters, 34 minutes 
later or at 3:46 p. m.; the next observation was made at 1,630 meteis 
at 3:58 p. m., the next at 1,287 meters at 4:15 p. m. and finally the 
surface was reached at 6:21 p. m. The time occupied by the descent 
from 2,286 to 1,287 meters was therefore a little less than an hour and 
while the temperature of the air column was falling during the descent 
it is believed the slight cooling which must have occurred, while the 
kites were passing from one level to another, can be disregarded, except 
from 1,287 meters to the mountain top, where the difference in time 
amounted to about two hours* The surface reading at 6:21 p. m. may 
be as much as 1.0^ C. too low. These details in connection with the gra- 
dient plot above referred to indicate marked irregularity in the cooling 
of the several strata between 2,286 meters and the earth's surface. 
On the 20th the faU in temperature was nearly uniform thruout the 

flight, as compared with the day pre- 
vious, therefore the gradient plot of 
the 20th should very nearly match 
that of the 19th as it actually does, 
except that the inversion is at a 
slightly lower altitude. 

On the 21st the temperature rise is 
more pronounced in the 1,250 and 
1,500-meter levels than elsewhere in 
the flight; thus, at the 1,250-meter 
level therise is3.7°C. (6.7*'F.) against 
a rise of only 0.2<* C. (0.4^ F.) at the 
1,000-meter leveL It is easy to see 
that such inequality in the daily 
change must produce an inversion. 

Inversions have been observed 

which appear to be the result of air 

masses having different temperatures 

and different directions of motion, 

flowing along the one above the 

other. Fig. 4 contains a plot of the 

vertical temperature gradient and 

the wind direction on November 11, 

1907. In this plot a marked inver- 

Fi<^* ^' sion appears on the plane dividing 

the northwest winds from the southwest winds at an altitude of about 

2,000 meters. 
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As preyiouslj stated, the cooling that follows the passage of a 
region of low pressure seems to first begin in the upper layers. One 
exception only was found, and in that there ^tppears to be no doubt 
but that the cooling was confined wholly to the layers below 1,500 
meters. The cooling was most intense at the surface, 8.4 G. (15.1 F.) 
diminishing thence upward to 4.7^ C. (8.5^ F. ) at the 1,500 meters level. 
Above the latter level the temperature rose to the upper limit of the 
flight, viz, 2,000 meters. The pressure distribution on the earth's 
surface conformed to the facts as shown by the kite flight. 

The kite flight of February 22, 1908. showed a marked fall in tempera- 
ture between the 750 and 3,000 meter levels, but not at the surface of 
the mountain. The maximum fall, 15.4^ C. (27.7^ F.) occurred in the 
2,000 meter level. 

AIR Stratification. 

Among the surface observations incident to the kite flights at 
Mount Weather was the one described below. This observation 
clearly shows the mutual relation between pressure and temperature 
and suggests that the stratification of the air may be in a vertical as 
well as a horizontal direction. One is accustomed to think of the 
stratification of the air as regards temperature as occurring mostly in 
the layers of air which lie horizontally one above the other. In the 
case in question the air seemed to pass over the station (Mount 
Weather) in alternately warm and cold masses that must have extended 
some distance aloft^ since the perturbations of the pressure curve at 
both Mount Weather and Washington were of considerable amplitude. 

The observation in question relates to the intrusion of a cold north- 
northeast wind at the surface of Mount Weather and also at Wash- 
ington, D. C, on the afternoon of March 18 during the prevalence of 
a relatively warm upper current from the west, as shown by kite ob- 
servations earlier in the day. The wind at Mount Weather had been 
southeast for the greater part of the day, when suddenly, between 4 
and 5 p. m., it abated in velocity and shifted first to northerly and 
then to easterly. The shift of the wind was attended by a sudden 
fall in temperature amounting to about 4.4^ C. (8.0^ F.). The same 
phenomenon was experienced in Washington about a half an hour later, 
altho the temperature fall at that place was but 2.2'' C. (4.0'' F.). The 
fall in temperature and the corresponding rise in pressure are shown 
in fig. 5. In a couple of hours the wind resumed the direction it had 
before the occurrence of the phenomenon, but the low temperatures 
continued until the early morning of the 19th, when the wind shifted 
to a northwesterly quarter. 
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The northwest wind is normally a cold wind, except under certain 
oonditione, one of which is that as s region of low pressure and its 
attendant high temperature passes to the eastward of the station, the 



Fio. li. — Synchronous pressure and temperature curves, Uouot Weather and 
Washington, midday Usrch IB to noon Usroh 19. 
shift of the wind to the northwest is not coincident with the fall in 
temperature. In some cases, as on the day in question, there is a 
considerable lag. The maximum temperature at Mount Weather, on 
March 16, 15.0° C. (69.0° F.) was reached at noon and at Washington, 
D. C, several hours later, both with a northwest wind and at a time when 
the center of the area of low pressure was over the Atlantic some 
hundred miles off the New England coast The vertical temperature 
gradient at Mount Weather on the 19th of March (see fig. 3) was 
very weak, in fact the layers between the surface and the 1,750-meter 
level were almost isothermal, indicating, it would seem, that the 
warm surface current of air extended aloft some distance. 

The doily weather map throws no light upon the origin or the 
cause of the cold wind herein described. Had it not been for the 
characteristic thunderstorm "hump" that it produced on the pres- 
sure curve, and the appearance of a series of other "humps" during 
the early morning hours of the next day the phenomenon would per- 
haps have post unnoticed. 

The cause of the disturbances in the pressure curves of both sta- 
tions on the morning of the 19th doubtless can be referred to the 
temperature changes that are shown to have occurred at the higher level 
station, beginuing about 2 a. m. of the 19th. These changes appear to 
have resulted from the movement, over the station, of bodies of alter- 
nately warm and cold air, which, judging from the impress left on the 
pressure curves, must have had a considerable vertical extension. 
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TABIiE6. 



Inversions observed during the kite flights at Mount Weather Observatory 
from June, 1907, to March, 1908. 



Date. 


526 to 

1,000 

meters. 


Increase 
per 100 
meters. 


1,000 to 2,000 
meters. 


Increase 
per 100 
meters. 


2,000to8,000 
meters. 


Increase 
per 100 
meters. 


8,000 to 

4,000 

meters. 


Increase 
per 100 
meters. 


4,000to 

6,000 

meter. 


Increase 
per 100 
meters. 


1907. 
June 16 


oc. 


1,006-1,874 

1,002 

1,634 

1,191* 

1,016-1,172 


.80 
.82 

".'32* 
8.85 







°a 




oc. 


June 26 


773 




1 










June 27 


2,477 1 - 24 










June 29 


526 
















July 3 














July 16 


526-924* 


.38 












July 20 






2,389-2,650* .06 










July 22 










8,581 




4,028* 


.61 


July 25 






1,274-1,637 
1,244-1,820 
1,307-1,428 
1,021-1,205 


.28 
.43 
.41 
.69 


• •••••• •••••• •,*••••• 




July 27 
















Aug. 7 

Aug. 8 


526-881 


.06 






















Aug. 10 






2,187-2,579*, .08 










Aug. 14 






1,55&-1,844 

1 194 

1,' 894-1, 588 

1,029 

1,221 


.81 
.64 
.93 
.92 
.56 










Aug. 16 

Do 


730 














1 










Aug. 21 

Aug. 23 


876 
526 

626-909 
526-898 


"'.08' 

.38 


























Ang. 26 

Aug. 28 


2,135-2,249 2.28 






















Aug. 31 






2,266-2,847*1 4.81 










Sept 2 

Sept. 4 


526 




1,226 

1,172-1,806 
1,709 


.19 
.67 










, 










Sept 6 






2,116 .67 










Sept 9 


848 
736 




1,187 
1,624 

1,518-1,626* 
1,143 


.21 

.11 

1.48 

.85 










Sept 10 

Sept 14 


1 




















Sept 17 


896 

663-802 
626-733 
626-808 


'i'ao* 

.89 
.89 












Sept 19 


• 1 

1 










Sept 20 


















Sept 28 


















Sept 26 


1,436-2,443 


,49 


2,746* 1 


8,566 


.15 






Sept 27 


526-867 
526-876 


.53 
.23 






Sept 28 


















Sept 80 


1,505-1,993* 

1,646 

1,007 


.60 
1.23 














Oct 1 


874 
857 
526-908 


'i.'si' 














Oct 2 


.13 














Oct 8 














Oct 8 


1,640-1,867 

1,276-1,630 

1,590 

1,656 

1,034 

1,075-1,145 

1,246 


.40 
.91 

".'45' 
.86 

2.43 
.17 














Oct. 9 






2,074-2, 310* 
2.286 


1.48 










Oct 16 


526-905 

860 

526 


.16 










Oct 21 


**♦ '"■'^ - — 
2,631 


3,009* 


.29 






Oct 22 










Oct 24 














Oct 25 


526 

878-926* 

526 

849 

526 

626-798 


's'ss' 

".'86* 












Oct 26 


1 










Oct 80 


1,312 
1,095 
1,471 


.51' 
1.91 
.14 














Oct 81 














Nov. 1 














Not. 6 














Not. 7 


1,896 
1,284 


".'33' 


2,069* 1 1.86 










Not. 8 


526 
526-909 


".'55' 










Not. 9 






■ 








Not. 11 


1,939 




2,034 

2,049-2,288 
2,598 
2,116 


6.79 
.77 
.76 

1.76 










Not. 12. 














Not. 18 






1,989 

1,688 

1,145 

1,101* 

1,077 

1,454 

1,640 

1,010 


'.'21' 
.60 

2.00 
.54 

1.10 

1.26 










Not. 14. 














Not. 15 


865 
526 
766 
748 
881 
709 
526-840 


'i.'ei* 












Not. 18 


1 "" 










Nov. 19 














Do 


2,188-2,879* 


.86 










Not. 20 










Not. 21 














Not. 22 














Not. 28 






2.046-2,274* i-^ 1 










Not. 25 


863 








2,240 


.47 










Not. 29 




1,347-1,936* 
1,997 
1,175 
1,171-1,810 


1.31 

'8."76* 
1.00 










Dec. 2 






2,281 


.88 










Dec. 6 


997 












Dec 6 















Dec. 7 


526-665* 
526-867 


1.58 
1.88 














Dec. 9 


















Dec. 11 


1,660-1,946 
1,074-1,650 
1.175* 


.73 

.90 

1.14 


1 










Dec 12 
















Dec 18 


526* 
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Table ^.—Inveraione observed during the kUe fiightSy 


ete.— ( 


Oontinued. 




Date. 


626 to 

1,000 

meters. 


Increase 
per 100 
meters. 


1,000 to 2,000 
meters. 


Increase 
per 100 
meters. 


2.000 to 8,000 
meters. 


Increase 
per 100 
meters. 


8, 000 to 

4,000 
meters. 


S8|f 

m^% 4,000 to 

2gi 5,000 

gSfl meters. 


Increase 
per 100 
meters. 


1907. 
Dec 14 




OC 


1,106-1,824* 

1,148-1,383 

1,684-1,873 

1, 19»-1, 404 

1,172-1.703 

1,264 

1.428-1,660 

1,091 


1.83 

1.62 

1.26 

.78 

1.28 

.12 

.41 

.52 




OG 




OC. ' 


OC 


Dec 19 
















Do 
















Dec 20 












........ ^ 




Dec. 21 
















Dec. 23 


526 














Dec. 26 




- .. . 








Dec 26 


818 
52^909 


".91* 


•■■•»■••■■••■ 






......1. ....... 




Dec 27 








• ••..•|. ..•••.. 




Dec. 31 


1,894 




2,061 
2,866-2,742 


.08 




1 




1908. 
Jan. 1 








, 




Jan. 8 






1,548-1,720 


1.16 




i 




Jan. 4 


526-1,021 


0.49 












Jan. 8 


1,413-1,614 
1,415-1,767 


.50 
1.17 












Jan. 10 


526-802 
526-870 


.72 
2.00 












Jan. 11 


2,188-2,211 


8.86t 








Jan. IS 


1,704-1,938 

1,166 

1,351 

1,753 

1,034 

1,187 

1,827-1,465 


.21 
2.17 

i.'is* 

3.53 
2.74 








Jan. 14 


954 
526-868 


".'so' 












Jan. 15 


2,489 
2,226 


.31 
.72 








Jan. 16 








Jan. 17 


781 
966 

626-768 
851-991 


2." si' 

.86 








Jan. 18 












Jan. 20 












Jan. 23 












Jan. 24 


1,027-1,190 

1,149 

1,398 

1,239-1,723 

1,082 

1,676 


2.64 
.50 
.43 
.97 

2.37 
.88 












Jan. 25 


920 
883 














J«n. 28 












Jan. 29 












Jan. 80 


778 
526 
526-847 


'.oi* 












Jan. 81 












Feb. 1 












Feb. 8 


1, 638-1, ni» 
1,159-1,261 
1,854 


.43 
4.80 
0.77 












Feb. 4 
















Feb. 5 


526 
526-878 


".*88" 








1 




Feb. 6 












Feb. 7 


"i'iioli'soo" 

1,742 
1,675 
1,161 


1.26 

1.06 

1.05 

.53 












Feb. 8 


940 

526 

526 

62^-881 

626 

526-878 

898 


i.ii' 
"8.*66" 








1 




Feb. 10 








1 




Feb. 11 












Feb. 12 


2,642-2,957 


2.07 








Feb. 18 


1,027 


i.*68 




1 




Feb. 14 








1 




Feb. 15 


1,122 


i.'M 












Feb. 17 


2,360 




3,062 


.24 ' 




Feb. 18 






1,225-1,6184 
1,279 

1,248-1.583 
1,087 


.91 

.25 

1.65 

1.09 


i 




Feb. 19 


526 










' 




Feb. 20 












Feb. 21 


526 














Feb. 22 


2,015-2.117 


8.14 








Feb. 25 


863 




1,896 

1,499-1,768 

1,086-1,824 

1,804 

1,111-1,496 


.70 
.52 
.29 

"I'm' 




1 




Feb. 26 












Feb. 27 
















Mar. 2 


526-881 


.17 


2,066 


.46 




! 




Mar. 8 




■ 




Mar. 5 


526-856 
526 


.88 


2,62(^2,784* 
1,845-2,196* 
2.458* 


.06 
.85 
.24 




\\\vx.\\\\\v. 




Mar. 6 


1,288 
1,916 

1,194-1,996 
1,202-1,466 


1.94 

'".'47' 
1.61 




( 




Mar. 7 




1 




Mar. 9 












Mar. 10 






2,108-2,262 
2,057-2,247* 


.57 

.68 








Mar. 11 








1 




Mar. 12 






1,659-1.740 

1,189 

1,242 

1.204 

1,847-1,845 

1,498-1,693 

1,06»-1,308 


2.22 
1.69 

.88 
1.69 

.60 
1.28 
1.17 








Mar. 14 


947 
526 
819 
526-816 


".'28* 












Mar. 17 








t 




Mar. 18 












Mar. 19 












Mar. 20 












Mar. 21 












'•••••1 •• 

......I... 




Mar. 28 


626-848 
526 


.47 








1 




Mar. 26 


1,209 


1.43 








1 




Mar. 27 


2,544-2.688 


.90 




1 




Mar. 28 


526-896 
526 


1.85 








1 




Mar. 81 


1,080 


1.68 








1 












1 





* Higheet point of flight 



t May have been due to doad. 



THE CHANGE OF PHASE DUE TO THE PASSAGE OF ELEC^ 
TRIG WAVES THRU THIN PLATES AND THE INDEX OF 
REFRACTION OF WATER FOR SUGH WAVES, WITH 
APPLICATIONS TO THE OPTICS OF THIN FILMS AND 
PRISMS. 

By W. B. BiiATB. 

Part II. 

The subject of refraction and reflection of light at the boundary 
plane between two transparent substances haying different indices of 
refraction has been simply treated by Stokes, who used the principle of 
reversibility, and more elaborately by Fresnel, who follows the changes 
undergone by the components of the amplitude in and perpendicular to 
the plane of incidence. Fresnel's value for that component of the am- 
plitude of the reflected ray which is normal to the plane of incidence 
is given by 

•* "sin {i+r) 

and for the component in the plane of incidence 

tan (i-r) 
^*""^*tan (i+r) 

where A^ and Jp are the amplitudes of the respective components of 
the incident ray and t and r are the angles of incidence and refraction. 
% and r are connected by the relation, 

sin t = n sin r, 
n being the index of refraction between the two media which, in this 
discussion, is taken so that its value is greater than 1. If i and r are 
sufficiently small angles their sines may be replaced by nr and r and 
their cosines by 1. Making these changes in the formula gives 

n— 1 
and 



the values of the amplitudes of the two components for perpendicular 

incidence. 

If the angles r and t are interchanged in these equations, E^ and 

Bp change sign but not numerical value, indicating, as does Stokes's 
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treatment of the subject^ that, on reversal of the ray, the same fraction 
of the light is reflected; but that, if in either case there is no change 
of phase at reflection, in the other there is a change of phase of r. 
Fresnel's equations further show on which side of the boundary plane 
this change of phase occurs for given values of t and n. That*^,^ is 
always negative for n>l shows a change of phase of r in this compo- 
nent of the reflected ray for all angles of incidence; that 22*, is positive 
taken together with its reversal of direction shows the same thing for 
values of i and n such that i + r <c jr/2. At t + r= jr/2, the sign of R, 
changes, indicating no change of phase in the reflected ray for i+r 
> '/2. It follows that were light incident upon the other side of the 
boundary plane at such angles that i+r> 7r/2, there would be a change 
of phase of ?r in that component of the reflected ray lying in the plane 
of incidence. The squares of B^ and Rp give the intensities of these 
components at whatever value of i and their sum is the intensity of 
the reflected ray, while, in accord with the principle of the conserva- 
tion of energy, the intensity of the light less this sum is the intensity 
of the light passing thru the boundary plane. For values of n large, 
if n be taken so that it is greater than 1, or small, if taken the other 
way, the amount of light reflected at the boundary plane is large while 
the amount transmitted is small and vice versa. 

Fresners equations have been tested by experiment and very closely 
represent observed facts. The largest disagreement of observation 
with theory occurs at the polarizing angle. The change of phase here 
is not abrupt as the theory indicates, but, while sharp, is continuous, 
especially if substances having high indices of refraction be used* 
Surface Alms have been shown to account in part but not altogether 
for the disagreement. In testing these formulas light rays have been 
used almost altogether. However, assuming their validity for electric 
waves of 5 centimeters in length, Mr. Cole has obtained apparently good 
values for the indices of refraction of water and alcohol, measurements 
being made of the energy reflected from the surfaces of these liquids. 

Using the above well known facts, it is proposed to explain the 
experimentally determined phase curve described in Part I, of this 
paper, and related phenomena. The curves of transmission and reflec- 
tion mentioned in Part I, are incidentally explained. 

Fig. 10 represents a cross-section of a film of variable thickness s 
and having a specific inductive capacity J?,. It is bounded above and 
below by dielectrics having specific inductive capacities K^ and JT, as 
shown. iT, is put into the formula because it nearly always happens 
that the thin film must be supported by a plate of some other dielec- 
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trie, which influences considerably the internal reflection of the film. 
The problem is to determine the phase and intensity of the light trans- 
mitted by such a film compared with that incident upon its upper 
surface. Since if there is a change of phase accompanying internal 
reflection at the boundary planes of this film, it is equal to tt, and 
since, in considering the effect of multiple internal reflections upon 
either the reflected or transmitted light, two such reflections always 
occur between the passages of light thru a given boundary plane, the 




Fig. 10. 

total change of phase, not depending on z, occurring before the re- 
flected ray returns to the boundary plane in question, is either 27r or 
zero, and no account need be taken of it in this discussion. For this 
and the further reason that in order to apply FresneFs equations the 
amplitude of the incident ray must be resolved into its components in 
and perpendicular to the plane of incidence, there is no loss of gener- 
ality in what follows if we consider a simple electromagnetic distur- 
bance of the form, 



S^Asin. 



(24 ± a) 



in either of these planes incident at A, No account need be taken of 
which of the two planes the disturbance is in and the formulas de- 
duced will be subject to treatment by either the equation for B^ or 
for Bp, such treatment however giving results peculiar to the plane of 
the polarized ray, of which the plane of vibration is indicated by the 
subscript in the equation used. 
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Let a be the amplitude of the ray incident at A, then ae will be the 
amplitude of the reflected raj at A and a (l—e*)^, the amplitude of 
the refracted ray, where e^ is a fraction of value depending on K^ and 
K^ Now if a* be the coefficient of transmission and r the distance 
ABsszjooB r thru the film of thickness z measured in wave-lengths in 
the film, then aa^(l— e,')^ will be the amplitude of the raj under con- 
sideration when it reaches B, and aa^(l— e^')^ (l^e*)^, the amplitude 
of the refracted rajs at B. Superposed upon this will be rajs of 
amplitudes, 

etc., due to rajs incident on the upper surface at (7, Ey etc.; e, is a 
fraction of value depending on K^ and iT,. If the disturbance incident 
at A be represented bj S^^^a sin 2ir tjT, that incident at G will be 
represented bj S^'^a sin 27t (</T+2r sin* r), at E bj 8^'=a sin 2ir 
{tlT+ 4r sin* r), etc., 2r sin* r being the distance A A" in the unit 
above chosen. It follows, therefore, that the raj BB' is given bj 

St = a/ I sin 2;:^^ "" M + «^^ ®^^ ^^ (r"" f^' " ^^ ^^* ^^) 

+ a*^ej* e,* sin ^^Ijf— [5r — 4t sin* r]j+ ... i = ^^ sin f ^ — dX 

in Tivhioh 

^i cos ^t==<»«' {cos ^+flt2r e^ g^ cos (3^— 2f») + a*'Cj* «,* cos (5^— 4sp)+ . . . f 

and 

At sin at=<i/jsin 0+a^e^ e, sin (3^— 2^) + a*^Cj* e,* sin (6<?— 4^)-|- . , . } 

where a/=aa^ (l^^i*)* (2— c,')* , ^=2?rT, 

and ^=27rT sin* r. 

To sum these series, substitute in the equation, 

a?=a2Tg^ g^ j(j08 ^ (^— y))-f 1 sin (^— f>{ 
and multiplj both members bj a^ (cos+i sin 6); equate the real num- 
bers in one member to those in the other and similarlj for-the imagi- 
naries; simplifj and get 

a/ [cos 0—a^^6j6^ cos (^— 2f)] 
At cos dt = i_2aeje2T ^ cos 2 (O--^) + a^ c^ ' 

. _^ a/ [sin e—a^6^6^ sin (^— 2y)] 
^* ®^^ ^< - 1- 2a«- c,e, cos 2 (^-sp) + «*^ ^iV ' 
_ sin^+a2''Cje, sin(^— 2^) 
-'•• **^ « "^ cos^+a2^e,e,cos(<?-2sp) ' 

-^^' ^« - 1 - 2aa' 6,e, COS 2 (^-.^) -h o*^ e,*e,* 
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Making a similar calculation of the phase change and intensity of 
reflected light, remembering that there is a difference of phase of tt 
between externally and internally reflected rays, gives 

A rr.n^ .' COS 2 (g-y) ^ a^r g^g^ 

Ar COS ^^- a^ i_2a2' g^g^ COS 2 {6-^) + a^ e^ei "" ^»' 

. „;„>_,' Bin 2 {e^<p) 

^^ sin (J^- a^ i-2a2r e^e^ cos 2 (<9-sp) + «*^ «iV ' 

m. cot ^,+ 3-;csc K Bin2(L,p) - 

(g/)' - 2aa/6, [cos 2 (^-y) - a^ e,e, ] . 

± V . ^^ — 1 — 2a2^ 6je, COS 2 (<?— ^) + a^T CjV,* * ^» ' 

where a^'^^aa?^^ e^ (1— 6j*). 

As was to be expected, if a be put equal to one, i. e., if there be no 
absorption of radiation by the film. 

This check upon the work together with the fact that the formula 
A* and A^* appear in the proper form for direct application to the 
experimental data is considered justification for deducing them here 
along with those for ^^ and ^^ altho, in slightly differing forms, 
they will be found, as noted in (I) of the summary of Part L, in the 
texts on optics. 

The above formulas are quite general and simplify considerably un- 
der reduction to special cases. As they stand, however, data could 
be obtained for the determination of A^ and d^, if the transparent film 
upon which measurements are to be made were introduced in front of 
one of the plane mirrors of an interferometer in such a way that the 
angle of incidence could be varied. A series of dielectrics could be 
used to give different values of n. The thickness of the film must 
always be known and for a given dielectric could be varied. The 
smaller the absorption coefficient the thicker the films from which 
measurable effects may be obtained. Such an experiment is practicable 
if one uses electric waves of convenient length, but the construction 
of sufficiently thin uniform films for use with light waves and, since 
the usual optical methods are not available, the measurement of their 
thickness, makes the problem a difficult one. One method which sug- 
gests itself is the construction of one sufficiently thin, uniform film 
upon which measurements may be taken with different wave-lengths. 
This film need not be large in extent and may be made from some 
metal, better from a more transparent substance, having as high an 
index of refraction as possible, the thickness to be determined by the 
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optical method after a suitable waye-length or lengths have been 

found. Another method is to make three measurements on a given 

3 . film of either d^ or d^ for different angles of inci- 

I dence; substitute in the proper formula and 

I solve simultaneously for n, z, a. An arrange- 

""^--J p ment of this sort, shown in fig. 11, could be used 

I in the determination of .^,. and d^ 8 is the source 

"^-^^^ I of radiation, C the collimator, F the film, T the 

i telescope or receiver, and A a device for vary- 
^o- 11- ing the angle of incidence. 

For the case covered by the experiment in Part I, L e., that of per- 
pendicular incidence, 



^u^ 



><- 




1 + a 



2z 



tan dt^ i^:^2T 



«A 



«A 



tan 2 Its, 



A^^a^ a^(l-0(l-V) 

' 1 — 2a^ €fi^ COS 4 TTS + a^ 6/c,* * 



Tabus S. 



z (In A'8). 


• (in w). 


\ (in »>. 


p (calc.). 


a (in mm.). 


p{obs,). 


1 


.0625 
.1260 
.1876 
.2900 


.1496 
.2474 
.8144 
.8640 


19.49 
16.66 
18.96 
12.00 


1 
2 
3 


16100 
16.20 
1.3.40 


1^ 


.8700 


.4370 


9.40 


4 


9.10 




.6000 
.62fi0 


.6000 
.0698 


7.92 
7.18 



6 
7 


8.20 
7.20 
6.14 


1 


.7600 


.6638 


6.89 


8 


6.62 


i 


.8700 
1.0000 


.8046 
1.0000 


7.20 
7.92 


9 
10 
11 


7.10 
7.62 
8.U 


A 


1.1200 


1.1848 


8.39 


12 


8.88 


1 


1.2000 
1.8700 


1.8104 
1.4182 


8.89 
8.17 


18 
14 
15 


&60 
8.60 
8.10 


1 


1.0000 


1.5000 


7.92 


16 


7.87 


i 


1.6200 
1.7000 


1.5910 
1.7009 


7.74 
7.67 


17 
18 
19 


7.82 
7.69 
7.68 


i8 


1.8760 


1.8889 


7.70 


20 


7.72 


1 


2.0000 


2.0000 


7.92 


21 
22 


7.86 
8.10 



Since ^^ is the total change of phase due to the film of thickness z 
and 2mln {s is measured in wave-lengths in the film) the change of 
phase which would occur if the film were removed, the net change of 
phase Jf, is given by 
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V. 

and 

VI. 



Jt=^t- 



2irz 



n 






27CZ 2;rz 

where p is the change of phase per unit thickness of the film as 
measured experimentallj. 
From Fresnel's formulas, 



'"'^n. + i 
""•""n. + l 



where n^ is the index of refraction of water with reference to air, 8.92, 
and n, is the index of water with reference to glass, 3.38; 2.64 is taken 
as the index of refraction of glass. Evaluting these gives 

e^ == .798, 



c, = .643. 



A computation of a' from selected ordinates of the phase curre gives 
a value of about .31, which indicates that over 60 per cent of the 
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Fia. 12. 
energy of radiation is absorbed by one wave-length, 21.2 mm., thick- 
ness of water. 
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Table 3 shows the value of ^^ and p as calculated from the formalas 
up to ir =s 1 and, for comparison, the obserred yalues of p. The curve 
shown in fig. 12 is the graph of d^, the diagonal giving the values of ^. 
Fig. 13 shows the observed and calculated values of p. Observed 
values are marked O^ calculated, x . The agreement is good with the 
exception of the third, seventh, and fourteenth points. It is evident 
that the departure of the curve in fig. 12 from the straight line, 
Os^ 27rz, depends on e^e^ unless the coefficient of transmission be much 
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Fio 13. 

less than one. This departure is considerable even with low indices 
of refraction, as will be seen from the application of the formulas I, 
y, and YI, to the experiment on the paraffin plates described in Part 1. 
Take 1.47 as the index of refraction of paraffin and assume the co- 
efficient of transmission to be 1. There can be little error in this 
assumption, even tho a' be considerably less than 1, since the plates 
used range from ^V to -j^ of a wave-length in thickness. Formula I 
becomes 

^ , 1.0362^ ^ 
tan o^ = "9638^ ^^ ^''^^ 

and the mean index of refraction for plates of the above thickness 

computed by Y and YI is 

71=1.565, 

an increase of almost 6^ per cent over 1.47. The block of paraffin has 
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a thickness of f of a waTe-lengtL Applying the formula to this thick- 
ness gives the index to be 

n» 1.484 

or nearly 1 per cent over 1.47. 

VThile the results of this experiment on the paraffin plates did not 
at the time, August, 1906, seem to justify the assertion that the differ- 
ences in the different determinations of the index of refraction were 
due to a change of phase not a linear function of the thickness of the 
plate, these theoretical considerations appear to show that such was 
the case. 

The application of the above formulas being fairly well justified by 
experiment^'may further be made to the work of Johonnott* and others 
on the thickness of thin liquid films. For an index of 1.33, neglect- 
ing the coefficient of transmission and assuming perpendicular inci- 
dence, formula I becomes approximately 

tan jf s= - ^ tan 2;rz. 

Recomputing from Johonnott's data in a case in which he gets zAs 
12.6 iifjLy and taking the phase change into consideration gives zX^12,l 
Jill, the difference being about 4 per cent. The mean of 12 ixft as limit- 
ing thickness of the first black becomes 11.5 /iAi. 

It is probable that this correction just accounts for the difference 
in the two values found by Beinold and Biicker'* for this same quan- 
tity and justifies the latter of the following assumptions. They used 
two methods in their determinations: an optical method based upon 
the assumption that the index of refraction as computed by the usual 
formulas is the same for any thickness of plate and an electrical method 
underlying which was a similar assumption with reference to the resist- 
ance of a liquid. By the first method they obtain 11.8 m/^, by the sec- 
ond 11.3 flfJL. 

The spectrometer experiment described in Part I was intended to 
serve as a check on the work with the interferometer. While it serves 
this purpose well, the formulas used in the interpretation of the results 
with thin plates can not, except in a general way, be used to account 
for the results with the thin prism. 

Fig. 14 shows a section of the prism and the paths of the rays thru 
it. This figure illustrates the special case in which incidence is per- 
pendicular, ip is .83^ and n is 8.92. The consideration of the general 
oase has not been found profitable on account of the comparatively 
complicated expressions which arise, and its limited application to 
special cases. The angle of incidence r^ of the ray ^^ on the second 
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face Ski B is ^. Its angle of refraction ij is 7^+26'. For the ray CB, 
r, is 3^, i, is 22°+ 48'; for DB, r, is Bifi and t, is 40°+ 12'; for EB, r, 
is 7(p and i^ is 64°+ 40'. Total reflection takes place at 7f^'. t^ i^ are 

£* if IC^' 




>x 



Fio. 14. 

so large that the refracted parts of DB and EB could not enter the 
focusing cylinder at the same time as the refracted parts of AB and 
GB provided the cylinder be at the position for the maximum effect 
of the radiation upon the receiver as determined by the experiment 
The rays AB and GB are therefore the only ones to be considered. It 
is clear that a circular cylinder of appropriate curvature would have 
given a better focus of the diverging rays and consequently a better 
defined maximum than that given by the parabolic cylinder used. 

The resulting disturbance at B due to AB and GB is given approxi- 
mately by 

= A sinf 2;r ;yT— ^1 

« .3614tta* **^ * sin 2jr(^— x tan A 

+ .226aa***"'^ sin 2rr ( ^— 3j? tan A 

where a is the amplitude of the rays incident at A and a}, the coefficient 
of transmission. Fresnel's formulas are again used in getting values 
of «; :r is measured in wave-lengths in water. Putting for 2ra; tan ^ 
and solving gives 



tan d s 



1.6 + 3a^ — 4a^ sin' e 



tan 0. 



1.6 — 3a^ + 4a^ cob' 
Table 4 gives a few of the values of r, 0, and d for comparison. 
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TabijE 4. 






r (in A's). 


e{\nn). 


inn). 


T (In A's). ' 


(in v). 


8 (in ir). 


^ 


.0«25 


.1008 


/. ' 


.8760 


.8088 


^ 


.1875 


.8157 


4 


1.0000 


1.0000 


.2600 


.4076 


A 


1.1260 


1.1836 


J^ 


.8750 


.4650 i 


1.2600 


1.8480 


k 


.6000 


.5000 a 


1.8760 


1.4688 


.6260 


.6075 J 


1.6000 


1.6000 


i 


.7000 


.6281 }i 


1.62^ 


1.6604 



Fig. 15 is a graph of these values and makes apparent the reason for 
the different angles of deviation found for different parts of the same 
prism. The values of d are marked O- They have a somewhat simi- 
lar relation to ^ as that shown in fig. 12, values of being given by 
the diagonal straight line. A computation of D, the angle of devia- 
tion, for that part of the prism from ^X to ^^X in thickness gives 

Z)= 1^ + 45.5'. 
This value is 8.5' less than the value observed for D at approximately 
this part of the prism. A similar computation gives 

D^S^' + SS' 
for the part of the prism between ^X and WX in thickness. This value 
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Fio. 15. 
is 51' greater than that observed for about the same part of the prism. 
Both experiment and calculation on the thin prism are somewhat rough 
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but of sufficient aoouracj to show that^ for a thin prism of material the 
index of refraction of which differs much from one in either direction, 
the angle of deviation is different for different parts of the prism and 
can not be used in the ordinary formulas for computing the index of 
refraction from data obtained by means of a spectrometer. 

Fig. 16 shows the curve of transmission of energy as worked out 
from formula 11 for a thin film. This curve is below the observed 
curve. It has sharp maxima and broad minima compared with that in 
fig. 9, which taken with the curve in fig. 6 seems to indicate that the 
receiver responds to a limited group of wave-lengths in the vicinity 
of the one wave-length to which it is tuned. Further evidence is had 
in the fact that^ when no water plate intervenes, the wave-length re- 
sponded to by the receiver is quite uniformly 19.1 cm. in air, with the 
plate intervening, wave-lengths varying from this by several miUi- 
meters are obtained, as in the sample set of readings given in Part L 
This disagreement between the curves in fig. 16 and fig. 9 is due no 
doubt to the fact that the curve in fig. 16 is computed for one wave- 
length only, while that in fig. 9 is the resultant effect of a limited 
group of wave-lengths. Where the plate is almost opaque to a given 
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Pig. 16. 

wave-length, it is transparent to others either longer or shorter. The 
pulse from the gap containing a given group of component wave- 
lengths has some of these lengths sorted out by the plate so that a 
slightly different group presents itself to the receiver at every thick- 
ness of the plate. The receiver, having been tuned to the original 
group, responds less energetically to the modified groups; this re- 
sponse being in the nature of a compromise between the wave-lengths 
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offered by a given group and the ability of the receiver to respond to 
them. 

It follows that at any given thickness of plate certain wave-lengths, 
given by r = (2n — l)>l/4 are partially taken out of the group, while 
others given by r = n^/2 are more intense. For thin prisms, fig. 15 
shows the same sort of selection. The prism becomes a sort of trans- 
mission grating. It is seen further that a prism having a given re- 
fracting angle and composed of material having a given index of re- 
fraction will produce for a given angle of incidence an angle of de- 
viation depending upon the wave-length. Consider in fig. 15 the 
part of the prism between 2: = ^ and z = |^. For a given wave- 
length X in the medium of the prism, the distance along the face of 
the prism will be (/, for any other wave-length X', the distance d' will 
be greater or less than X depending on whether X' is greater or less 
than X, but the change in phase between these two thicknesses will 
be the same, since z is measured in wave-lengths in the prism. This 
means that for the shorter wave-lengths the virtual face of the prism 
will make a greater angle with the real face at that part of the prism 
where, for the wave-length under consideration, the transmitted light 
is most intense, with the result that the angle of deviation of the 
shorter wave-length will be greater. Lampa's* experiment on the 
index of refraction of water seems to support this conclusion. He 
used a prism having a refracting angle of 4^ and found the angles of 
deviation for the three wave-lengths, 4, 6, and 8 mm. The groups of 
wave-lengths in which these predominated were probably quite 
limited. From these angles he computed, by the usual formula, the 
following values of the specific inductive capacity of water: 

^(A=4) = 90.2, 

K(x=6) = 88.4, 

-K'(A=8) = 80.4, 
Prof. A. Eundt', in his experiments on thin metallic prisms, made 
two measurements on each prism. (1) Its refracting angle. This 
was measured by the reflection from the face of the prism. If we 
may judge from formula HE, above, the angle thus obtained can not 
be taken as the actual refracting angle. (2) The angle of deviation. 
As has been shown in the case of the water prism, this angle is de- 
pendent on the thickness of that part of the prism thru which the 
light is transmitted as well as upon the refracting angle, the index of 
refraction and the wave-length. No observation was made from 
which the thickness of the prism at the part in question can be de- 
termined, consequently a simultaneous computation, assuming the 
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above formulas to hold for metals, of the actual angles of refraction 
and deviation is impossible. 

At what refracting angle the virtual face of the prism coincides 
with the real face must be somewhat dependent upon the adjustment 
of the other parts of the spectrometer and is a subject for further ex- 
periment. A theoretically correct method of determining the index 
of refraction of a material for a given wave-length A, is to use a plane 
parallel plate of it of thickness ni/2 and measure the retardation of 
the light due to its passage thru this plate, n is a whole number 
and X is the wave-length in the material used. Practically, n need 
not be a whole number if the plate be thick when measured in wave- 
lengths. 

To the summary given in Part I may now be added: 
6. The variable change of phase observed in the experiments with 
thin films and prisms, also the variation in intensity of the trans- 
mitted and reflected energy are interference phenomena, and are due 
to the superposition of the successive transmissions or reflections 
arising from multiple internal reflection. 

6. The text-book formulas used for computing the index of refrac- 
tion of a substance from data taken with either the interferometer or 
the spectrometer will not apply in the cases of thin films and thin 
prisms, but must be supplemented by the formulas given above. 

7. The virtual face of a thin prism is not coincident with its real 
face, but, for a given wave-length in the medium of the prism, a sec- 
tion perpendicular to the edge shows a somewhat sinusoidal curve 
which cuts the real face at those points where the thickness of the 
prism is 72 A/4. Its slope is least at the points (2n^l)>l/4, greatest at 
nA/2, these slopes being steeper for wave-lengths shorter than X and 
less steep for those longer. The transmitted energy is least at 
(2n— l)A/4, greatest at nA/2, and is always dependent on the index of 
refraction. The thin prism is thus a transmission grating possest 
of properties by which, to a certain extent, it accomplishes the analysis 
and dispersion of white light. 

For their helpful crticism of his work and the suggestions above 
mentioned, the author takes this opportunity of expressing his appre- 
ciation to Professors Michebon and Millikan. 
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UPPER AIR TEMPERATURES FOR JANUARY. FEBRUARY, 

AND MARCH. 

By the Aerial Section — W. B. BiiAiB in charge. 

The following charts and tables are constructed as described in 
previous numbers of the Bulletin, and show upper air temperatures 
for January, February, and March. 

The mean of the highest altitudes reached daily in January is 9,925 

feet (3,084 meters), and in the three months, January, February, and 

March, 9,096 feet (2,773 meters), while the highest altitude reached is 

19,102 feet (6,822 meters). 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Monnt Weather, Va., J^^ft 



1908. 
Jan.l: 

7:07 a. in. 

7:17 a.m. 

7:26 a. m. 

7:88 a.m 

7:57 a. m . 

8:18 a.m. 

8:82 a.m. 

9:12 a.m. 

9:87 a.m. 

9:46 a.m. 
Jan. 2: 

8:86 p.m. 

3:46 p.m. 

8:56 p. m . 

4:05 p.m. 

4:14 p. m 

4:27 p. m . 

4:48 p.m. 

6K)6p.m. 

6:45 p.m. 

7:28 p.m. 

8:81 p. m 

8:39 p. m 

8:54 p. m . 

9:02 p.m. 

9:16 p.m. 

9:27 p. m . 



Air tem- 
perature. 



88.7 
88.0 
89.0 
89.0 
41.2 
89.8 
89.6 
40.8 
41.8 
41.4 

42.8 
42.7 
42.6 
42.4 
42.0 
41.2 

4ao 

89.2 
38.0 
87.7 
84.0 
8a 5 
88.0 
88.0 
88.0 
88.8 



©a 

8.7 
8.9 
8.9 
3.9 
5.1 
4.1 
4.2 
4.9 
6.2 
5.2 

6.0 
5.9 
6.9 
6.8 
6.6 
6.1 
4.4 
4.0 

a8 
a2 
1.1 

0.8 
0.6 
0.6 
0.6 
0.7 



s 



Wind. 



« , Dlr. I Velocity. 



29 
29 
29 
25 
82 
82 
88 
29 
30 

86 
85 
85 
84 
86 
84 
81 
83 
28 
27 
40 
40 
89 
89 
89 
89 



8W. 
8W. 
8W. 
8W. 
BW. 
8W. 
8W. 
8W. 
8W. 
8W. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

uw. 

nw. 

nw. 

nw. 

nnw. 

nnw. 

n. 

n. 

n. 

n. 



MiU* 
p.h, 
10 
10 
10 
10 
12 
12 
12 
12 
12 
12 

15 
18 
17 
15 
15 
17 
16 
14 
16 
17 
12 
10 
12 
12 
12 
12 



Mefs 

p. s. 
4.6 
4.5 
4.5 
4.5 
6.4 
6.4 
6w4 
5.4 
6.4 
6.4 

6.7 
&0 
7.6 
6.7 
6.7 
7.6 
7.2 
6.8 
7.2 
7.6 
5.4 
4.5 
5.4 
6.4 
5.4 
6.4 



At different heights above sea. 



Height 



1,725 
2,874 
8,975 
6,740 
7,762 
8,996 
7,512 
6,288 
8,682 
1,725 

1,725 

8,960 

5,174 

7,208 

7,128 

11,307 

14,654 

16,917 

15,060 

12,295 

9,165 

8,624 

6.924 

6,267 

8,716 

1.725 



Mete" 9. 

526 

876 

1,212 

2,064 

2,866 

2,742 

2,290 

1,901 

1,122 

S26 

626 

1,207 
1,677 
2,197 
2.478 
3,446 
4,467 
5,156 
4,687 
8,748 
2,798 
2,629 
2,111 
1,910 
1,188 
626 



Air tem- 
perature. 



88.7 
87.4 
82.2 
25.5 
22.6 
23.2 
27.1 
28.5 
82.7 
41.4 

42.8 

3a9 

25.5 

19.0 

14.0 

6.9 

- 7.6 

-18.2 

-11.6 

1.0 

10.0 

ia4 

15.6 

17.6 

26.6 

38.8 



8.7 

ao 

0.1 

- ae 

- a2 

-4.9 

-2.7 

-4..7 

0.4 

6.2 

6.0 

- 0.6 

- a6 

- 7.2 
-10.0 
-14.5 
-22.0 
-27.9 
-24.2 
-17.2 
-12.2 
-12.0 

- 9.1 

- ao 
-ao 

0.7 



9 

"3 



i 



80 
36 



39 



Wind. 



rJ 



Dir.* Velocity. 



8W. 
BW. 

w. 
w. 
w. 
w. 
w. 
w. 
w. 

8W. 

wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
wnw. 
n. 



Miles 

p.h. 

10 



Meet 

p.». 
4.6 



12 
15 



12 



5.4 
a 7 



a4 



JoKuary 1, 1908.— Two kites were used; lifting surface, 142 sq. ft. (13.1 sq. m.)' 
Wire out, 18,500 ft. (5,639 m.); at maximum altitude, 18,000 ft. (5,486 m.). 

The sky was nearly oovered with St.-Cu. and a small proportion of A.-Gu. at the 
beginning of the flight. After 8 a. m. the sky was overcast, at first with St., with 
St.-Gu. at 8:30 a. m., and again with St. by 9:50 a. m. All clouds were moving 
from the west. 

Pressure was high over the South Atlantic States. A trough of low pressure 
extended from the lower St. Lawrence Valley to Oklahoma. 

Jannary 2, 1908, — Five kites were used; lifting surface, 345 sq. ft. (32.0 sq. m.). 
Wire out, 85,300 ft. (10,760 m.) at the maximum altitude. 

The sky was cloudless. 

At 8 a. m. a high, central over Colorado, extended over the greater part of the 
United States. Low pressure was central over Nova Scotia. 
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BULLETIN OF MOUNT WEATHER OBSERVATORY. 



RESULTS OF KITE FLIGHTS. 



On Mount Weather, Va., J^j^ft 



Date and 
hour. 



1908. 
Jan. 8: 



a. m.i 

a.m.| 

a.m.1 

a.m.| 

a.m., 

a.m. 

a.m. 

a. m. 



7:M 
8:27 
8:37 
8:M 
10:25 
10:46 
11:83 
11:80 
2d flight. 
12:10 p. m 
12:50 p. m . 
12:53 p.m. I 
1:07 p. m.j 
1:10 p.m. 
1:29 p.m.' 
1:47 p.m. I 
2:56 p.m. I 
3:42 p.m. I 
4:16 p. m.l 
5:34 p. m.l 
6:82 p.m.' 
6:59 p. m.j 
7: 10 p. m.l 
7:18 p.m. 
Jan: 4: I 
7:48 a.m.' 
8:26 a. m.l 
8:37 a. m . I 
8:53 a. m . I 
9:15 a.m.; 
10:10 a. m.i 
10:32 a.m. 
10:46 a.m.' 
10:51 a. m I 
11:00 a. m.l 
11:10 a.m. I 
11:20 a.m.| 
12:03 p. m . I 
12:20 p.m. 



Air tem- 
perature. 



26.0 
27.0 
26.8 
27.0 
28.0 
29.2 
29.5 
29.9 

80.8 
81.8 
31.8 
32.0 
31.8 
82.1 
32.4 
88.0 
88.0 
33.0 
29.6 
29.0 
28.7 
28.7 
28.7 

27.3 
27.6 
28.8 
29.5 
29.0 
28.0 
27.8 
27.8 
27.9 
28.0 
28.2 
28.4 
29.0 
29.0 



-3.8 

- 2.8 

- 2.9 

- 2.8 
-2.2 

- 1.6 
-1.4 
-1.2 

-0.7 

- 0.4 
-0.4 

0.0 

- 0.1 
0.1 
0.2 
0.6 
0.6 
0.6 

- 1.8 

- 1.7 

- 1.8 

- 1.8 

- 1.8 

- 2.6 

- 2.4 

- 2.1 

- 1.4 
-1.7 

- 2.2 

- 2.3 

- 2.8 

- 2.8 
-2.2 

- 2.1 
-2.0 
-1.7 
-1.7 



S 

9 



Wind. 



57 
57 
59 
59 
65 
67 
59 
59 

61 
60 
60 
60 
59 
68 
58 
61 
61 
61 
68 
67 
70 
70 
70 

87 
87 
88 
87 
85 
92 
90 
90 
91 
92 
98 
94 
99 
100 



» I Dir. I Velocity. 



nw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw.! 

n. 

n. 

n. 

n. 

n. 

n. 

ne. 

se. 

se. 

se. 

se, 

se. 



se. 

8. 
8. 
8. 
8. 

a. 

•e. 

se. 

se. 

se. 

se. 

se. 

se. 

s. 

s. 



MUe* 
p. h. 
9 

11 
10 

11 
14 
14 
18 
12 

11 

10 

10 

10 

12 

11 

11 

4 

4 

7 

6 

5 

5 

6 

5 

15 
12 
12 
15 
18 
11 
18 
14 
14 
14 
14 
16 
15 
14 



Meet 

p.*. 
4.0 
4.9 
4.5 
4.9 
6.3 
6.8 
5.8 
5.4 

4.9 
4.5 
4.5 
4.5 
5.4 
4.9 
4.9 
1.8 
1.8 
8.1 
2.7 
2.2 
2.2 
2.2 
2.2 

6.7 
5.4 
6.4 
6.7 
5.8 
4.9 
5.8 
6.3 
6.3 
6.3 
6.3 
7.2 
6.7 
6.8 



At diflTerent heights abore 



Height 



Feet, 

1,725 

2,881 

3,718 

6,148 

6,510 

4,940 

8,660 

1,725 

1,725 

2,646 

8,577 

6,080 

5.642 

6,459 

6,416 

10,882 

18,676 

14.748 

18, 6M 

10, 873 

6,662 

8,159 

1,725 

1,726 
8,351 
5,108 
6,489 
6,834 
7,658 
9,229 
9,819 
8.016 
6,871 
5,190 
4.256 
2,778 
1,725 



Meiers. 

OQED 

879 
1,183 
1,568 
1,984 
1,607 
1,116 

526 

526 

806 

1,090 

1,648 

1,720 

1, 969 

2,481 

8,817 

4,168 

4,495 

4,168 

8,814 

1,726 

968 

526 

526 

1,021 
1,567 
1,968 
2,086 
2,384 
2,813 
2,993 
2,448 
2,094 
1,582 
1,297 
847 
626 



Air tem- 
perature. 



<^F. 

26.0 

25.9 

21.6 

18.5 

16.5 

18.5 

20.8 

29.9 

80.8 
26.8 
21.6 
16.7 
20.8 
19.6 
19.4 
10.8 

1.6 
- 2.4 

8.2 
12.6 
28.9 
28.4 
28.7 

27.3 
31.6 
27.3 
24.1 
22.3 
20.8 
14.9 
13.3 
18.7 
21.9 
29.5 
30.4 
32.0 
29.0 






i_ 



a 

&3 
8.4 
5.6 
7.5 
8.6 
7.6 
6.2 
1.2 

-0.7 
-2.9 

- 5.8 

- 8.5 
-6.5 
-&9 

- 7.0 
-11.8 
-16.9 
-19.1 
-16.0 

las 

4.6 
-2.0 

- 1.8 

- 2.6 

- 0.2 

- 2.6 

- 4.4 
■ 5.4 
-6.2 
-9.5 
-10.4 

- 7.4 

- 6.6 

- 1.4 

- 0.9 
0.0 

- 1.7 



s 

s 
-3' 



Wind. 



Dir. , Velocity. 



5f 
57 





MUes 




p. A- 


; nw. 1 9 , 


wnw. 






Mef* 

4.0 



69 
61 



wnw, 

nnw. 

nnw. 

nnw. 

nw. 

nnw. 

nnw. 

nnw. I 

nuw.' 

nw. j 

nw. I 

uw. ! 

nw. 

nw. 

nw. 

uw. 

nw. 

nw. 

w. 

se. 



12 
11 



5.4 
19 



70 

87 



100 



se. 

s. 
aw. 

BW. 

SW. 
SW. 
SW. 

aw. 

SW. 

SW. 

SW. 

SW. 

SW. 

88W. 

8. 



I 



15! 



12 

6.7 



1 


1 






* 










14 


6.8 



January S, 1908»— Four kites were used; lifting surface, 278 sq. ft. (25.7 sq. m.). 
Wire out, 16,500 ft. (5,029 m.) at the maximum altitude. 

No clouds were observed. 

High pressure, central over Kentucky, covered the eastern half of the country. 

Second flight: Seven kites were used; lifting surface, 458 sq. ft. (42.3 sq. m.). 
Wire out, 35,300 ft. (10,760 m.); at maximum altitude, 33,500 ft. (10,211 m.). 

Between 3 and 4 p. m. a few Gi. moving from the northwest formed and disap- 
peared rapidly. 

January ^, 190S. — Three kites were used; lifting surface, 216 sq. ft. (19.9 sq. m.). 
Wire out, 22,200 ft. (6,767 m.) at the maximum altitude. 

Light snow fell during the flight, except from 9:10 to 9:30 a. m., from clouds 
moving from the south. The head kite was faintly visible up to about 7,000 ft. 
(2,134 m.). Dense fog set in just after the flight. 

Pressure was high along the middle and south Atlantic coast, while low pres- 
sure was central over the Lakes. 



UPPER AIR CONDITIONS. 
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Jtmuary S, 1908.— Tvio bltee TC«re used; lifting Burfaoe, 143 sq, ft. (13.1 eq. m.). 
Wire out, 3,900 ft. (884 m.); at raailniunt altlmde. 2,500 ft. (763 m.). 

At the beglQnlng of the QLght the eky was oearly covered with CI. and A. -St. 
moviDg from the west. Cloudloeee gradually diminished, and only a few clouds 
were to be seen at thn end of the flight. 

High preeeurewas central overeaetern Maryland, while pressure was low north 
of Dakota and not so low over the northern Oulf. 

January 7, 190S.— Two kites were used; lifting surface, 70 sq. ft. (6.3 sq. mX 
Wire out, 4,000ft. (1,219 m.) at the maximum altitude. 

Dense fog, sleet, and snow prevailed during the Bight. The wind velocity aloft 
waa apparently very high. 

At 8 a. m. a etorm area was central over the North Carolina coast, and rain or 
snow was falling from Pennsylvania southward. Pressure was low also over Lake 
Superior, but increased thence to Nova Ucotla. 

Jataiary R, IPOS.^^out kites were used; lifting surface, 278 sq. ft. (25.7 sq. m.). 
Wire out, 19,550 ft. (5,959 m.); at maximum altitude, 18,100 ft. (5,517 m. ), 

At the beginning of the flight 4/10 upper and 3/lOlower clouds were moving from 
the west-southwest. About noon St.-Cu. began to move In from the west, the 
bsa«s of some of the lower ones lying at an altitude of about 4,700 ft. (l,4^ni,). 
These clouds covered the sky after 2 p. m. In descending the kite emerged from 
the St..Cu. clouds at an altitude of about 5,900 ft. (1,798 m.). The last 4,600 It. 
(1,373 m.)of wire came in slightly coated with frost. 

Low pressure covered the eastern United States, with a central depression of 
28.75 Inches over the lower St. Lawrence, and a secondary depression over Lake 
Erie. 
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BULLETIN OF MOUNT WEATHER OBSEEVATOBY. 



RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



1906. 
Jan. 9: 

9:88 a.m. 

9:43 a.m. 
10:00 a. m . 
10:09 a.m. 
10:22 a.m. 
10:44 a. m . 
11:10 a.m. 
11:19 a.m. 
11:80 a.m. 
11:45 a. m. 
12:06 p.m. 
Jan. 10: 
11:26 a.m. 
11:80 a.m. 
11:45 a.m. 
12:00 m... 
12:80 p. m . 

1:06 p.m. 

1:40 p.m. 

1:68 p.m. 

2K)2 p. m . 

2:05 p. m . 

2:17 p.m. 

2:26 p.m. 

2:85 p.m. 

2:50 p. m . 



On Mount Weather. Va., J^^^ 



Air tem- 
perature. 



OF. 

20.2 
20.0 
19.0 
19.9 
20.0 
19.2 
18.9 
19.0 
19.0 
19.1 
19.0 



- 6.6 

- 6.7 

- 6.7 
-6.7 

- 6.7 

- 7.1 

- 7.8 

- 7.2 

- 7.2 

- 7.2 

- 7.2 



19.8 


-6.8 


19.8 


— 6.8 


19.8 


— 6.8 


21.8 


-5.9 


21.8 


— 5.9 


24.3 


— 4.8 


24.8 


— 4.8 


25.0 


— 8.9 


26.2 


- 8.8 


25.2 


— 8.8 


26.2 


- 8.8 


26.0 


— 3.8 


26.0 


— 3.3 


26.0 


- 3.3 



• 

S 




& 


Dlr. 


i 

67 


nw. 


66 


nw. 


66 


nw. 


66 


nw. 


65 


nw. 


69 


nw. 


69 


nw. 


69 


uw. 


69 


nw. 


60 


uw. 


59 


nw. 


70 


86. 


70 


86. 


72 


86. 


72 


■e. 


70 


86. 


66 


•6. 


72 


86. 


75 


86. 


75 


ae. 


75 


86. 


75 


86. 


64 


86. 


64 


86. 


64 


86. 



Wind. 



Velocity. 



MUet ' Mee» 

p.h, 
32 



84 
83 
35 
36 
38 
88 
37 
86 
39 
86 

10 

10 

10 

10 

9 

8 

10 

11 

13 

13 

18 

12 

12 

9 



(KS. 
4.8 
15.2 
14.8 
15.6 
16.1 
17.0 
17.0 
16.6 
16.1 
17.4 
16.1 

4.5 
4.5 
4.5 
4.5 
4.0 
8.6 
4.5 
4.9 
6.8 
5.8 
5.8 
5.4 
5.4 
4.0 



At dllferent he1ght8 aboTe 



Height 



1,725 
2,788 
3,525 
4,346 
5,353 
6,220 
5,219 
4,677 
4,440 
2,867 
1,725 

1,72$ 
2,682 
8,081 
4,641 
5,764 
6,335 
7,396 
6,851 
6,291 
4,541 
4,060 
8,382 
2,524 
1,726 



526 

1,074 
1,825 
1,632 
1,896 
1,591 
1,426 
1,358 
874 
526 

626 

802 

939 

1,415 

1.757 

1,981 

2,254 

1,788 

1,613 

1,884 

1,288 

1,016 

769 

526 



Air tem- 
perature. 



20.2 

13.5 

9.9 

5.9 

3.9 

2.7 

7.0 

3.7 

8.7 

11.5 

19.0 

19.8 
24.8 
25.0 
23.7 
80.9 
81.1 
27.0 
32.9 
29.1 
31.6 
8a7 
22.6 
20.5 
26.0 



— 6.6 
—10.8 
-118 
—14.5 
-15.6 
—16.3 
—13.9 

-15.7 
—15.7 
-11.4 

- 7.2 

-6i8 

- 4.0 

- 8.9 

- 4.6 

— 0.6 

— 0.6 
-2.8 

0.5 

- 1.6 

— 0.2 

— 0.7 

— 5.2 

- 6.4 
-3.3 



a 



67 



Wind. 



59 
70 



64 



Dlr. 


Yelodty. 


nw. 

nw. 


Miles 
p.K. 
32 


M*ft 
p.i, 
US 


nw. 




nw. 






nw. 

nw. 
nw. 







nw. 


* 

1 


nw. 


• ■■■*•,■>•■•• 


nw. 






nw. 

86. 

8. 

88W. 


36 

10 


16.1 
4.5 


8W. 






8W. 






»W. 
8W. 
8W. 






8W. 

8W. 

88W. 

88W. 

886. 

•e. 






'WW. 
















'""% "4.6 



Jamuary 9, 1908.— Two kites were used; lifting surface, 102 sq. ft. (9.3 sq. m.). 
Wire out, 12,000 ft. (3.658 m.) at the maximum altitude. 

A few St.-Gu. and St. clouds were visible during the flight, and long " standing " 
clouds formed over the Loudoun Valley. 

Low pressure was central east of New England, and an area of high pressure 
extended from the Gulf to the Lakes. 

January 10, 1908,-'Four kites were used; lifting surface, 284 sq. ft. (26.2 sq. m). 
Wire out, 13,050 ft. (4,374 m.); at maximum altitude, 10,000 ft. (3,048 m.^. 

Gi. clouds moving from the southwest varied in amount from 5/10 at tne begin- 
ning of the flight to 2/10 at its close. 

Centers of high pressure lay over Virginia and north of Lake Ontario. An area 
of low pressure was central in eastern Texas. 



UPPER AIR CONDITIONS. 
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RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, Va., f^f^^ 



Air tem- 
perature. 



1908. 
Jan. 11: 

8:30 a. m . 

8:48 a. m. 

8:57 a. m 

9:26 a. m 

9:89 a.m. 

9:60 a.m. 
10:06 a. m . 
10:12 a.m. 
11:80 a.m. 
11:02 a.m. 
11:21a.m. 
11:80 a.m. 
12:02 p. m . 
ri:10pLm. 
12:90 p.m. 
Jan. &: 

7:88 a. m . 

7:fiO a. m . 

8K)6a.m. 

8:20 a. m 

8:82 a.m. 

8:88 a. m . 

9H)8a.m. 

9:18 a.m. 

9:26 a.m. 

9:32 a. m . 

9:84 a.m. 

9:45 a.m. 



op 

28.8 
22.7 
21.7 
28.6 
24.9 
27.1 
29.0 
29.0 
29.8 
80.8 
81.9 
82.9 
33.8 
82.8 
30.4 

85.6 
86.0 
86.2 
86.0 
8&2 
86.2 
86.0 
86.8 
36.6 
86.8 
86.6 
86.7 



C, 

4.6 

6.2 

6l7 

4.7 

3.9 

2.7 

1.7 

1.7 

1.6 

0.7 

0.1 

0.6 

1.0 

0.4 

0.9 

2.0 
2.2 
2.3 
2.2 
2.3 
2.3 
2.2 
2.1 
2.0 
2.1 
2.0 
2.1 



S 



77 
83 
79 
76 
t9 
67 
68 
76 
81 
76 
71 
62 
66 
81 

81 
80 
77 
78 
76 



Wind. 



Dir. 



Velocity. 



sw. 

se. 

•e. 

se. 

se. 

se. 

■6. 

se. 
se. 
se. 
se. 
■e. 

80. 
SO. 
SO. 

w. 
w. 
w. 
w. 
sw. 



76 


sw. 


78 


nw. 


78 


w. 


78 


nw. 


78 


w. 


78 


w. 


78 


w. 



MUet 
p. A. 
12 
14 
18 
10 
12 
12 
18 
18 
12 
18 
18 
18 
16 
16 
16 

10 

11 

18 

12 

12 

12 

9 

6 

7 

8 

8 

8 



Meet 

p.t. 
6.4 
6.3 
6.8 
4.6 
6.4 
6.1 
5.8 
5.8 
6.4 
&0 
8.0 
8.0 
7.2 
7.2 
7.2 

4.6 
4.9 
5.8 
5.4 
6.4 
5.4 
4.0 
2.2 
8.1 
8.6 
8.6 
3.6 



At different heights abore sea. 



Height 



FseL 

1,725 

2,866 

8,661 

6,401 

6,352 

7,015 

7,000 

7,256 

9,071 

9,666 

8,626 

6,825 

8,068 

2,480 

1,726 

1,726 
2,858 
8,848 
4,954 
5,589 
6,867 
6,071 
6,526 
4,844 
2,878 
2,800 
1,725 



Meien. 

526 

870 

1,118 

1,646 

1,986 

2,188 

2,184 

2,211 

2,765 

2,916 

2,608 

2,080 

982 

766 

526 

526 

870 

1,478 

1,510 

1,704 

1,938 

1,850 

1,684 

1,324 

876 

858 

526 



Air tem- 
perature. 



S 

9 



Wind. 



g Dir. , Velocity. 



28.8 
36.0 
84.7 
81.6 
27.6 
26.1 
87.0 
87.0 
80.9 
82L6 
88.8 
27.7 
89.0 
84.8 
80.4 

86.6 
38.8 
29.6 
28.4 

2ai 

21.2 
2t6 
19.8 
24.8 
8a4 
81.6 
86.7 



'G 
4.6 
2.2 
1.5 
0.2 
2.5 
&8 
2.8 
2.8 

ao 

0.8 
1.0 
2.4 
8.9 
1.3 
0.9 

2.0 
1.0 
1.4 
4.8 
6.6 
6.0 
6.8 
6.8 
4.0 
0.9 
0.2 
2.1 



68 



81 
81 



78 



sw. 
sse. 
s. 

8W. 

•w. 
sw. 
sw. 
sw. 

88W. 
SSW. 
8SW. 
SSW. 

sse. 

se. 
se. 

w. 

wnw. 

wnw. 

wnw. 

wnw. 

w. 

w. 

wnw. 

wnw. 

wnw. 

nw. 

w. 



HTUs 
p.h. 
12 



16 
10 



8 



Mee» 
p.t. 
6.4 



7.2 
4.6 



« ■ ■ • • 



3.6 



Jamuary 11, i^^.— Three kites were used; lifting surface, 210 sq. ft. (19.4 sq. m.). 
Wire out, 17,000 ft. (5,182 m.); at maximum altitude, 14,500 ft. (4,420 m.). 

At the begimalDg of the flight the sky was nearly covered with 3t.-Cu. moving 
from the southwest. By 10 a. m. the cloudiness had decreased In amount, and 
part of the lower clouds had given way to CI. from the west. Near the end of the 
flight 5/10 A.-Gu. from the west and 3/10 St.-Gu. from the southwest were present. 
Between 9:10 and 11:25 a. m. thin clouds occasionally past under the head kite, 
which was hidden at 11:12 a. m. 

High pressure was central over the region between New Jersey and the St. Law- 
rence. A well-defined depression lay over Mississippi. 

JaiMMry IS, ISOS.—Two kites were used; lifting surface, 142 sq. ft. (13.1 sq. m.). 
Wire out, 8,000 ft. (2,438 m.); at maximum altitude, 7,600 ft. (2,286 m.). 

At the beginning of the flight the sky was overcast with St.-Cu. moving from 
the west. By 8:20 a. m. these douds had diminished to 3/10, and the direction 
had changed to west-northwest. A. -Chi. were observed above moving from the 
west-southwest. From this time on the St.-Cu. increased, covering the sky from 
9:30 a. m. until the end of the flight. In the ascent clouds flrst past under the 
head kite at an altitude of 6,357 ft. (1,938 m.). In descending the kite appeared 
below the clouds at 4,344 ft. (1,324 m.). 

Pressure was low over the eastern United States, with a center of 29.0 inches 
over Nova Scotia. 
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BE8DLTS OF KITE FLIGHTS. 



On Mount Wtmtligr, 
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JoniMtrj' U, JSoa.—Tvio kites were used: lUtiog surlaoe, 102 sq. It. (9.3 sq. m.). 
Wire out, 11,000 ft. (3,353 m.); at mailmum altitude. 

Until DooD a few St.-Cu. were moving from the weet-DOrthirest Dear the hoiizoui 
no clouds thereafter. 

Freaeure was low over Nova Scotia and high over Louisiana. 

January IS, 790?.— Five kites were used; lifting surface, 352 aq. fL (32.6 aq. m.). 
Wire out, 33,750 ft. (10,387 m.) at the maximum sltltude. 

A few CI. moving from the northwest were observed at 9;35 a. m. Ci. moving 
from the wast appeared Just before noon, and parti; iwvered the sky after 13:30 

Pressure wWi high over the Atlantic coast from Penneylvania to Florida, Low 
pressure was central over WisooDsIn and thence southwestward to New Mexico. 

Januonr 18, IBOS.—FouT kites were used; lifting surface, STB sq. ft. (35.7 sq. m.). 
Wire out, 20,000 ft. (6,096 m.); at maximum altitude, 19,700 ft. (6,00S to.). 

During the flight the sky was overcast; at the beginning with A. -St. from the 
weet-eouthwest, at the end with St.-Gu. moving rapidly from tbe west. 

A depression lay over tbe St. Lawrence, and a seoondary over New Orleans. 
Pressure was high over Florida, and higher over Saneaa and northern Texas. 



UPPER AIE CONDITIONS. 



BESULTB OP KITE FLIGHTS. 



It Iwtghll IboTa tea. 



;ii- 



Mtlen. 



"P. \ "C. 



m ' 17.0 - 

I.OH ' S2.4 I 

^77J l',7«0 ' ».7 - 

l',77e IfcO - 

4.172 7.8 '- 

9.iao iia M.8 - 

8,328 1,«BS 32.7 

a,732 1,1M sa.6 1 



.1 ».7 — 1 



13.1 



1. 723 



M.7 !- 



January 17, 1008.— Y\ye kites wore used; lifting eutf ace, 346 sq. ft. (32.0 8q. m.). 
Wire out, 33,300 ft. (10,150 m.); at muclmum alUtude, 31,000 ft. (9.449 m.). 

A few Ci. moving from the west were visible until 3 p. m. About 6;30 p. m. 
3/10 a.-Cu. from the west were present for a short time. 

At S a. m. low pceasure wae central over 'Wlsooneln, while oenterB of high 
pressure la; over oeotr^ Yli^lnla, northern Uieslsslppi And Texas. 

Jamutry 18, ISO*.— Three kites were used for the flight; lifting aurface, 146 sq. 
ft. (13.4 sq. m.). Wire out, 13,700 ft. (3,871 m.); at maximum alUtude, 11,BE0 ft. 
(3.618 m.). 

Cl.-Cu. moving from the west and St. from the northwest nearlj covered the 
ek;at the beginning of the flight. From 8:30 to 10:15 a. m. about two-thlrda, 
and after 11 a. m. nearly all of the sk; wae hidden by St.-Cu. moving from the 
northwest. Long, heavy "standing" clouds, sometimes In three rolls, hung 
over both valleys after 8:30 a. m. 

High pressure, central over EanBae, occupied the interior of the oountry. 
Belatlvely low pressure lay north of Lake Superior. 
BUWO 13 
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BULLETIN OF MOUNT WEATHER OBSERVATORY. 



RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



1908. 
Jan. 20: 

7:85 a. m . 

7:40 a. m. 

8:80 a.m. 

8:47 a.m. 

9:08 a. m . 

9:86 a. m. 

9:68 a.m. 
10:17 a.m. 
10:47 a. m . 
11:37 a.m. 
12:16 p.m. 
12:49 p.m. 

2:10 p.m. 

2:60 p.m. 

8:05 p. m . 

8:21 p.m. 

8:80 p. m . 

8:85 p.m. 

8:48 p.m. 

3:44 p. m . 

8:68 p.m. 
Jan. 21: 

7:81 a. m . 

8:00 a. m . 

8:16 a. m. 

8:46 a. m. 

9:20 a. m . 
10:02 a. m . 
10:86 a. m . 
11:37 a.m. 
12:29 p.m. 
12:47 p.m. 

1:14 p 

1:50 p 

2:20 p. m . 

8:20 p. m . 

8:42 p. m . 

4:08 p. m . 

4:42 p. m . 

6:00 p.m. 

6:12 p.m. 

6:18 p.m. 

5:88 p. m . 



,m 
, m 



On Mount Weather, Va., J^'ft, 



Air tem- 
perature. 



27.8 
27.8 
88.4 
88.8 
84.9 
86.0 
86.0 
87.2 
89.0 
40.0 
86.8 
86.8 
41.0 
48.0 
48.6 
44.1 
45u0 
46.0 
46.6 
45.7 
46.6 

49.1 
48.2 
47.8 
48.0 
47.5 
48.8 
48.8 
61.8 
52.0 
68.0 
68.6 
68.0 
66.8 
62.0 
60.2 
60.0 
46.8 
46.8 
46.2 
46.2 
47.0 



- 2.6 
-2.6 
0.8 
1.0 
1.6 
2.2 
2.2 
2.9 
8.9 
4.4 
2.7 
2.7 
6.0 
6.1 
6.4 
6.7 
7.2 
7.2 
7.6 
7.6 
7.5 

9.5 

9.0 

8.0 

8.9 

8.6 

9.1 

9.1 

11.0 

11.1 

11.7 

11.9 

11.7 

18.5 

11.1 

10.1 

10.0 

7.7 

7.9 

7.9 

7.9 

8.8 



S 

a 

t 



Wind, 



Dir. 



* 
80 
80 ' ae. 
49 I aw. 
53 , 8W. 
47 ; 8W. 



48 
49 
42 
45 
60 
68 
66 
49 
46 
48 
41 
41 
39 
89 
40 
41 

15 
17 
20 
25 
28 
28 
28 
28 
28 
28 
27 
30 
38 
38 
41 
44 
61 
47 
46 
46 
46 



s. 

B. 

aw. 
sw. 
ae. 
se. 

86. 

ae. 
ae. 
a. 
a. 

a. 
a. 
a. 
a. 

a. 



w. 

w. 

aw. 

w. 

w. 

w. 

aw. 

w. 

w. 

aw. 

aw. 

ae. 

ae. 

86. 

ae. 
ae. 
ae. 
ae. 

86. 

ae. 



Velocity. 



Mile* 
p. h. 
11 
11 
20 
18 
18 
14 
17 
20 
16 
6 
6 
9 
12 
11 
15 
17 
16 
14 
14 
14 
12 

11 

10 

10 

11 

7 

11 

9 

13 

12 

11 

6 

6 

8 

4 

5 

6 

9 

9 

9 

9 

9 



Meet 
p. *. 

4.9 
4.9 
8.9 
8.0 
8.0 
6.8 
7.6 
8.9 
7.2 
2-7 
2.7 
4.0 
5.4 
4.9 
6.7 
7.6 
7.2 
6.8 
6.8 
6.8 
5.4 

4.9 
4.5 
4.5 
4.9 
8.1 
4.9 
4.0 
5.8 
5.4 
4.9 
2.7 
2.2 
1.8 
1.8 
2.2 
2.7 
4.0 
4.0 
4.0 
4.0 
4.0 



At different heighta above sea. 



Height 



Feei, 

1,725 

2,520 

4,855 

4,772 

6,232 

6,880 

9,229 

11,728 

14.109 

16,968 

15,253 

12,766 

10,102 

8,181 

5,805 

4,995 

4,135 

3,065 

2,485 

2,296 

1,725 

1,725 

2,801 

3,914 

5,420 

6,736 

8,201 

10,838 

13,816 

15,924 

18,154 

19,102 

18,768 

16,284 

13,154 

11,820 

9,652 

7,178 

5,128 

4,204 

2,631 

1,725 



Meters. 

626 

768 

1,827 

1,455 

1,900 

2,097 

2,813 

3,576 

4,800 

5,169 

4,649 

8,819 

3,079 

2,478 

1,617 

1,623 

1,260 

931 

757 

699 

526 

526 
864 

1,193 
1,652 
2,053 
2,600 
3,308 
4,211 
4,854 
5,533 
5,823 
6,720 
4,963 
4,009 
3,678 
2,942 
2,186 
1,563 
1,281 
802 
526 



Air tem- 
perature. 



op. 

27.8 
39.6 
86.0 
42.3 
41.7 
87.2 
30.4 
20.7 
14.9 
3.9 
10.8 
16.9 
26.1 
34.2 



— 2.6 
4.2 
2.2 
5.7 
6.4 
2.9 

— 0.9 

— 6.3 

— 9.5 
-15.6 
—11.8 

— 8.4 

— 3.3 
1.2 



S 

.a 

I 



& 



45.5 

49.1 

46.4 

41.9 

40.8 

84.7 

29.7 

24.8 

15.4 

7.9 

2.1 

- 6.7 

-8.1 

5.9 

16.2 

22.3 

27.7 

29.3 

40.8 

40.8 

47.1 

47.0 



9.5 
8.0 
5.5 
4.9 
1.5 

- 1.3 

- 4.0 

- 9.2 
1-13.4 
1—16.6 
1-21.5 
1—19.5 
—14.5 
,— 8.8 
'—6.4 
— 2.4 
1— 1.5 
I 4.9 

1 *•• 

8.4 

' 8.3 



Wind. 



Dir. Velocity. 



7.5 I 41 



15 



46 



I ae. 

; sw. 

aw. 
I waw 

I W8W, 

I w. 

I w. 

w. 

I w. 

I 

w. 
w. 

wnw 
w. 

w. 
nw. 
wnw, 
w. 

waw, 
aw. 

asw. 
a. 

w. 
w. 
w. 

w. 

W8W, 

aw. 

W8W 

waw, 

waw 

wsw, 

waw, 

w. 

w. 

w. 

w. 

w, 

w. 

waw 

aw. 

ae. 

ae. 



MUe* Mefs 

p. h.\ p. *. 

Hi 4.9 



1 


. .•••••! ••••• 




!; !.:.;.. 






1 


1 




I"**** • •••••• 


i 12 1 5.4 
' 11 4.9 










.'. 



1 




1 




1 


• ■ • • * 


1 








. 




' 9 


4.6 



JantMry SO, 1908.— ^\x, kites were used; lifting surface, 413 sq. ft. (38.3 sq. m.). 
Wire out, 33,350 ft. (10,165 m.); at maximum altitude, 32,000 ft. (9,754 m.). 

During tlie flight from 4/10 to 7/10 of upper clouds, mostly Gl., were present. 
By 9.30 a. m. the cloud direction had changed from west-southwest to west. 
Oi.-Gu. and A.-Ou. constituted about half of the clouds of the afternoon. 

Pressure was high, except in the extreme Northwest, the crest of the Atlantic 
high lying over North Oarolina and Virginia and of the Southwest high over 
Oolorado. 

Janmary 21, 1908,^%\3i kites were used; lifting surface, 414 sq. ft. (38.3 sq. m.). 
Wire out, 33,800 ft. (10,150 m.); at maximum altitude, 32,000 ft. (9,754 m.). 

CI., C^.-St., and Gl.-Ou. moving from the west, in amounts varying from 6/10 to 
10/10, were present during the greater part of the flight. A. -St. appeared about 
4:80 p. m. and St.-Gu. near the end of the flight, both moving from the west. 

At 8 a. m. high pressure was central over the Garolinas, low pressure over Lake 
Superior. 



UPPER AIR CONDITIONS. 
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RESULTS OF KITE FLIGHTS. 



Date and 
honr. 



1906. 
Jan. 22: 

7:80 a. m . 

7:88 a. m. 

7:54 a.m. 

8:10 a. m . 

9:18 a. m. 
Jan. 28: 

7:00 a.m. 

7:87 a. m. 

7:51 a. m . 

8:09 a.m. 

8:81 a.m. 

9:19 a.m. 

9:36 a.m. 
10:10 a.m. 
10:27 a. m . 
11:15 a.m. 
11:45 a.m. 
12:45 p.m. 

1:12 i>.m. 

1:87 p.m. 

1:50 p.m. 

1:58 p.m. 
Jan. 24: 
11:27 a.m. 
11:39 a.m. 
12:04 p.m. 
12:09 p.m. 
12:25 p.m. 
12:41 p. m . 
12:58 p. m . 

1:27 p.m. 

1:89 p.m. 



On Mount Weather, Va., ^j^j^ 



Air tem- 
perature. 



46.0 
46.0 
45.0 
45.0 
46.0 

28.5 
2&0 
28.0 
28.0 
28.0 
28.7 
28.8 
29.0 
2!r.O 
29.8 
29.8 
28.0 
27.5 
26.8 
27.0 
27.0 

17.0 
17.0 
18.0 
18.8 
18.6 
19.8 
19.8 
21.0 
21.0 



7.2 
7.2 
7.2 
7.2 

7.8 

- 1.9 
-2.2 
-2.2 
-2.2 
-2.2 

- 1.8 

- 1.8 
-1.7 
-1.7 
-1.5 

- 1.5 

- 2.2 
-2.5 

- 2.0 
-2.8 

- 2.8 

- 8.8 
-8.3 
-7.8 
-7.6 

- 7.4 
-7.1 
-6.8 
-6.1 

- 6.1 



a 

9 
Ji 

m 

& 



Wind. 



! DIr. 



71 
71 
66 
45 

78 
78 
78 
77 
77 
71 
69 
67 
67 
68 
70 
80 
82 
96 
98 
98 

73 
74 
68 
66 
65 
66 
68 
65 
64 



nw. 
uw. 
nw. 
uw. 
nw. 

se. 

se. 

se. 

se. 

9e. 

se. 

se. 

se 

se. 

se. 

se. 

se. 

se. 

se. 

•e. 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 




18 

14 

12 

12 

12 

10 

8 

8 

7 

8 

6 

8 

10 

7 

6 

6 

87 
87 
S5 
82 
42 
39 
86 
86 
38 



5.8 
6.8 
5.4 
5.4 
5.4 
4.5 
3.6 
8w6 
3.1 
3.6 
»,7 
3.6 
4.5 
8.1 
2,7 
2.1 

16.5 
16.5 
15.6 
14.8 
18.8 
17.4 
16.1 
16.1 
17.0 



At different heights aboTe 



a 

9 



Wind. 



Air tem- 
perature. ^. 

I 5 ^'• 



1,725 

2,793 

3,261 

4.064 

4,668 

6.804 

7,739 

10,845 

11,996 

14,530 

10,864 

9,709 

8,287 

4,644 

3,182 

1,725 

J, 725 
2,658 
3,369 
8,904 
5,282 
4,268 
8,368 
2,857 
1,725 



I 



Meteri. 

526 

900 

1,216 

1,701 

528 

526 

851 

991 

1,289 

1,423 

2,074 

2,859 

3,163 

3,656 

4,429 

3,312 

2,959 

2,511 

1,416 

955 

526 

526 
810 
1,027 
1,190 
1,610 
1,801 
1,179 
871 
526 



op 

45.0 
41.9 
37.2 
30.9 
46.0 

28.5 

25.2 

27.3 

23.0 

20.3 

14.7 

H.7 

6.1 

-1.1 

- 2.2 

2.5 

7.5 

9.3 

18.1 

22.1 

27.0 

17.0 
12.2 
10.6 
18.8 
18.5 
18.3 
9.8 
14.4 
21.0 



7.2 
5.5 
2.9 

- 0.6 
7.8 

- 1.9 

- 3.8 

- 2.6 
-5.0 
-6.5 
-9.6 
-9.6 
-14.4 
-18.4 
-19.0 



It 
71 



45 
73 



— ia.B I 



-16 

-18 

-IZ 

7 

5 



— 2.8 

-8.3 
-11.0 
—11.9 

— 7.6 

— 7.5 

— 7.6 
—12.6 

— 9.8 

— 6.1 



nw. 

wnw. 

wnw. 

wnw. 

nw. 

se. 
se. 

a. 

sw. 

sw. 

sw. 

sw. 

sw. 

sw. 

sw. 

sw. 

sw. 

w. 

w. 

W8W. 

se. 



73 nw. 
, .. .' nw. 

nw. 

n. 

n. 

n. 

n. 

n. 
64 nw. 



Velocity. 



MiUt 

p.h. 
16 



16 
18 



3fePs 
7.2 



7.2 
5.8 



87 



2.7 
16.5 



I 



38 17.0 



I 



January 22, 1908. — Two kites were used; lifting surface, 142 sq. ft. (13.1 sq. m.). 
Wire out, 10,000 ft. (3,048 m.); at maximum altitude, 7,500 ft. (2,286 m.). 

St.-Cu. moving from the west in amounts decreasing from 3/10 at tlie beginning 
were visible during the flight. A few Cl.-St. from the west appeared about 8 :45 a. m. 

Pressure was highest over Missouri and a low was central over the lower St. 
Lawrence. 

January 23, 1908, — Four kites were used, lifting surface, 278 sq. ft. (25.7 sq. m.). 
Wire out, 30,000 ft. (9.144 m.); at maximum altitude, 29,000 ft. (8,839 m.). 

During the flightfthe sky was overcast with St.-Ou. or Nb., moving from the 
southwest, until 8 a. m., from the south-south weat thereafter. Light snow fell 
from 7:58 until 8:28 a. m., and after 11:45 a. m. In the ascent the head kite entered 
St.-Cu. at about 5,300 ft. (1,615 m.), and in descending emerged from the Nb. at 
about 4,600 ft. (1,402 m.). 

Centers of reljEitively low pressure lay over the Lakes and over North Carolina, 
while an area of very high pressure occupied the Missouri River Valley. 

January 24, 1908,^Two kites were used; lifting surface, 98 sq. ft. (9.1 sq. m.). 
Wire out, 10,000 ft. (3,048 m.) at the maximum altitude. 

At the beginning of the flight the sky was partly covered with Cl.-St. moving 
from the northwest, but the amounts gradually decreased and only a few St.-Cu. 
from the north were visible at the end of the flight. 

High pressure, central over western Tennessee, occupied the Mississippi Valley. 
A small but active low was south of Nantucket. 
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BULLETIN OF MOUNT WEATHEB OBSEEVATOBY. 



EESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, Va., f^^n^ 



Air tem- 
perature. 



1906. 
Jan. 26: 

9:42 a.m. I 
10:00 a.m.; 
10:10 a.m. 
10:84 a. mJ 
11:52 a.m. 
12:07 p.m.' 
12:18 p.m. 
12:29 p. m . 
12:48 p.m. 
Jan. 27: 
10:16 a.m.' 
10:21 a. m . 
10:41 a. m. 
11:08 am. 
11:82 a m. 
11:06 a m. 
12:88 p. m . 

2:00 p.m. 

4:40 p.m. 
Jan. 28: 

7:88 am. 

7:48 am. 

8:11 a.m. 

8:21 a.m. 

8:60 a.m. 

9:26 a. m 

9:68 a. m . 
10:17 a.m. 
10:80 a.m. 
10:50 a m. 



26.1 
25.7 
27.5 
29.3 
82.7 
88.4 
83.7 
8a8 
33.1 

23.8 
28.8 
24.0 
24.0 
24.4 
24.3 
24.0 
25.5 
22.6 

21.0 
21.1 
21.5 
21.8 
22.4 
28.0 
23.0 
23.0 
23.2 
24.0 



G 

3.8 

8.5 

2.5 

1.5 

a4 

0.8 
0.9 
1.0 
0.6 

4.6 
4.6 
4.4 
4.4 
4.2 
4.3 
4.4 
8.6 
5.2 

6.1 
6.1 
5.8 
5.7 
5.3 
5.0 
5.0 
5.0 
4.9 
44 



a 

s 




i 


Dir. 


25 


w. 


30 


w. 


85 


w. 


21 


w. 


27 


8W. 


28 


8W. 


28 


8W. 


:s5 


8W. 


28 


w. 


59 


nw. 


55 


nw. 


51 


nw. 


49 


nw. 


49 


nw. 


49 


nw. 


49 


nw. 


• • • • 


nw. 


58 


nw. 


57 


9W. 


67 


8W. 


66 


8W. 


56 


aw. 


51 


8W. 


50 


8W. 


51 


«w. 


51 


8. 


62 


se. 


53 


86. 



wind. 



Velocity. 



MUet 

0. A. 

20 

16 I 
12 
16 
16 ! 
12 
15 I 
16 
20, 

81 
48 
44 

46 
42 
42 
52 
48 
86 

11 
12 
13 
14 
15 
17 
14 
14 
9 
11 



Meet 
p. t. 

8.9 
6.7 
6.4 
7.2 
7.2 
6.4 
6.7 
7.2 
8.9 

18.9 
19.2 

19.7 
20.6 
18.8 
18.8 
23.2 
21.5 
16.6 

4.9 
5.4 
6.8 
6.3 
6.7 
7.6 
6.3 
6.3 
4.0 
4.9 



At diflterwt heights abOTe 



Hetght 



FM. 

1,725 

8,017 

8,770 

6,094 

6,488 

6,763 

4,648 

8,448 

1,726 

1,726 
8,089 
4,125 
6,888 
7,594 
7,175 
6,638 
2,954 
1,725 

1,726 
2,897 
3,822 
4,486 
6,311 
7,286 
6.827 
4,605 
2,733 
1,725 



Meter*. 

526 

920 

1,149 

1,553 

1,978 

1,767 

1,415 

1,061 

528 

626 

942 

1,267 

1,947 

2,815 

2,187 

1,718 

900 

526 

626 

883 

1,165 

1,398 

1,924 

8,205 

2,081 

1,604 

838 

526 



Air tem- 
perature. 



S 





Wind. 



26.1 
24.6 
26.6 
21.6 
16.7 
19.2 
17.6 
24.3 
83.1 

28w8 

17.4 

11.1 

4.8 

4.3 

8.0 

7.5 

17.2 

22.6 

21.0 
14.0 
15.8 
18.0 
14.0 
14.6 
14.9 
20.8 
17.8 
24.0 



— 4.8 I 



- 8.3 

- 4-1 

- 8L0 
-6.8 

- 8.5 

- 7.1 
-8.0 

4.8 
0.6 



-4.6 
-8.2 
-11.6 
-15.1 
-16.4 
-16.1 
-13.6 
-8.2 
-5.2 

- 6.1 
-10.0 

- 9.3 

- 7.8 
-10.0 
-9.7 
-9.6 
-6.6 

- 7.9 

- 4.4 



& 


Wr. 


Yelodty 


^ 


w. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

w. 

W8W. 

w. 

nw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

•w. 

8W. 

wnw. 
wnw. 

w. 

wsw. 
wsw. 
w. 

8W. 


MUe$ Meet 

p. *. p t. 
ao 8.9 
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59 
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January 26 y i^^.— Tliree kites were used; lifting surface, 174 sq ft. (16.1 sq. m.). 
Wire out, 13,300 ft. (4,054 m.); at maximum altitude, 9,000 ft. (2,743 m,). 

During the flight the sky was from 6/10 to 9/10 oovered with a.-St., A.-Cu., and 
St.-Cu. moving from the west. ''Standing" clouds of moderate size hung over 
Loudoun Valley during most of the flight. 

High pressure was central over Florida. Areas of low pressure lay north of 
Lake Ontario and western Nebraska. 

January 27 ^ i&0<9.— Three kites were used; lifting surface, 146 sq. ft. (13.4 sq. m.). 
Wire out, 14,600 ft. (4,420 m.) at the maximum altitude. 

8t.-Gu. moving from the west-northwest covered two-thirds of the sky at the 
beginning of the flight. By noon the amount had diminished to 1/10 from the 
northwest. During the afternoon the clouds slowly Increased to 7/10 at the end 
of the flight. 

The head kite was in the clouds several times at elevations between 6,300 ft. 
(1,920 m.) and 7,100 ft. (2,164 m.). 

A marked depression, with a central pressure of 28.95 Inches over the middle 
St. Lawrence dominated the weather east of the Mississippi. A center of rela- 
tively high pressure lay over Arkansas. 

cTontiary ftS^ 1908,— Three kites were used; lifting surface, 210 sq. ft. (19.4 sq. m.). 
Wire out, 13,500 ft. (4,115 m.) at the maximum altitude. 

During the first half of the flight the sky was nearly covered with Cl.-Cu. and 
A.-Cu. moving from the west. Between 9:15 and 9:50 a. m. these clouds were re- 
placed by St., also from the west, which overcast the sky at the end of the flight. 

High pressure was central over Gape Hatteras. Areas of low pressure were 
over Nova Scotia and Michigan, and a secondary depression was over Missouri. 
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Jartvaryt9, /a%'.—Tbree Itltee were used; llttlog surface, UGaq. ft. {13.6 sq.m.). 
Wire out, 15,000 ft. (4,572 m.); at maximum altitude, 12,500 ft. (3,810 m.)- 

St.-Cu. and some CI. -St. nearly obeoured the ekf at the beginalDK of the flight. 
The proportion of lower clouds slowl; decreased, and A. .St. appeared Just aJter 
noon, iQOreaelng to 8/10 by 13:30 p. m. At 1:30 p. m. 4/10 Cl.-St., and 5/10 A.-Cu. 
were visible. B7 3:15 p. m. the cloud amounts had decreased to 6/10. The clouds 
were movlngfromthe northwest tbruout the Sight. The head bite was In 8t.-Cu., 
visible occasionally thru rifts, between the altitudes of 3,349 ft. (1,021 m.) and 
8,711 ft. (2,656 m.) In ascending. 

High pressure, central over Iowa, covered the country from the Rocky Moun- 
tains to the Blue Bidge. Low pressure was central over the lower St. Lawrence, 
and a secondary depression was over Cape Hatteras. 

Januarj/SO, /dcJ^.— Fourkltee were used; lifting surface, 276 sq. ft. (26.7 sq. m.). 
Wire out, 30,000 It. (6,096 m.)i at maximum altitude the same. 

Cl.-St. appeared at 11 a. m. and increased gradually to 4/10 moving from the 
west at the end of the flight. A eolar halo was seen at 1:26 p. m. A few Cl.-Cu. 
from the west-northwest were observed at 12:26 p. m. 

Pressure was relatively low over Nova Scotia, while high pressure, central over 
the Lakes, covered the United States east of the Bocky MouDt«lna. 
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Janvary SI, J90.Y.— Five kites were used; lifting surface, 376 sq. ft. (Sa.Osq. m.). 
Wire out, 30,000 ft. (9,144 m.); at maximum altitude, 99,000 ft. (8,839 m.). 

From 1/10 to 3/10 of CI. or Cl.-Cu. moving Irom the west nere preeent untU 11 
a. m. Similar clouds appeared after noon and had nearly covered the sky by 
1 p. m. Two-thlrdB of these doude had given place to St., alao from Uie west, by 
2:30 p. m. After 2:50 p. m. the eky was nearly overcast with A. -St. moving fron 
the west. At 2:38 p. m. the head kite past Into A. -St. and emerged therefrom at 
3:32 p. m. at an altitude of 8,336 ft. (2,641 m.). 

High pressure was central over eastern Mtuyland and New Jersey, low pressure 
over Oklahoma. 

BkhruatTi 1, 190S.~One kite was used; littli^ aurfao«, 59 eq. ft. (6.4 sq. m.) 
Wire out, 8,000 ft. (3,436 m.); at maximum altitude, 7,360 ft. (2,340 m. ). 

Light tog, and 9/10 St. from the weet-eouthwest, were present at the beginning 
of the flight. Fog was dense from 11:60 a. m. to 12:16 p. m., and wae light there- 
after until 1 p. m. The kite was visible at Intervals thru rttts In the fog. Snow 
fell from 11:68 a. m. until 13.47 p. m. At 12:53 p. m. the sky was overcast with 
St. moving from the weat-southweet. 

A severe storm was central over Lake Huron and rain or sdow was falling troB 
TlrglDla to Tennessee northward. Preesure was high over Kansas and higher 
over the northern Rocky Mountain region. 

SVmiaryS.iaos.-TvQ kites were used; lifting surface, M2 sq. ft. (13-1 sq. m.). 
Wire out, 10,300 ft. (3,139 m.); at maximum altitude the same. 

During the flight a few CI. were moving from the west 

Pressure was relatively low over Lake Ontario, and was high over the South 
AtlanUo and Gulf States. 
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RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



1908. 
Feb. 4: 

7:28a. m. 

7:80 a. m . 

7:48 a. m . 

7:05 a. m . 

8:12 a.m. 

8:44 a. m 

9:87 a.m. 
10:12 a. m . 
10:85 a. m . 
10:45 a. m . 
10:58 a. m . 
11:06 a.m. 
11:07 a.m. 
11:15 a.m. 
Feb. 5: 

7:82 a.m. 

7:41 a. m. 

7:57 a. m . 

8:15 a.m. 

8:80 a.m. 

9:40 a.m. 
10:28 a.m. 
10:48 a.m. 
10:51 a. m . 
Feb. 6: 

8:26 a.m. 

8:85 a.m. 

8:48 a.m. 

9:09 a.m. 

9:27 a.m. 

9:60 a. m 
10:28 a. m . 
10:40 a.m. 
10:45 a. m . 
11:10 a.m. 



On Mount Weather, Va., J^^jj, 



Air tem- 
perature. 



12.0 
12.0 
12.0 
12.0 
11.8 
l&O 
14.0 
14.8 
15.6 
15.6 
15.8 
l&O 
16.0 
15.8 

6.8 
6.5 
6.5 
6.7 
7.0 
9.0 
8.9 

ao 

&0 

82.0 
82.0 
80.0 
82.0 
81.4 
82.8 
88.0 
82.4 
82.6 
88.5 



-11.1 
—11.1 
—11.1 
-11.1 
—11.2 

-lai 

10.0 
-9.6 

- 9.1 
-9.1 

- 9.8 

- 8.9 

- 8.9 
-9.0 

14.3 
-14.2 
-14.2 
-14.1 
-18.9 
-12.8 
-12.8 
-18.8 
-18.8 



a 

9 

.a 



Wind. 



• Dir. 



76 
78 
78 
76 
80 
71 
71 
78 
78 
78 
65 
65 
65 
61 

88 
88 
90 
88 
95 
82 
88 
95 
95 



0.0 ,100 
0.0 100 



1.1 
0.0 
0.3 
0.4 
0.6 
0.2 
0.8 
0.8 



100 
98 
97 
92 
90 
77 
77 
80 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

se. 
ae. 

86. 

se. 

se. 
se. 
se. 
se. 
se. 

nw. 
uw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



Velocity. 



Miles 
p. h. 
15 
17 
22 
24 
27 
15 
22 
22 
22 
25 
25 
26 
26 
26 

18 
18 
18 
19 
20 
23 
24 
24 
20 

8 
9 
9 
11 
14 
10 
14 
13 
14 
12 



Mee* 

p. i. 

6.7 

7.6 

9.8 

10.7 

12.1 

6.7 

9.8 

9.8 

9.8 

11.2 

11.2 

11.6 

11.6 

11.6 

8.0 
8.0 
8.0 
8.5 
8.9 

las 

10.7 

10.7 

8.9 

&6 
4.0 

4.0 
4.9 
6.8 
4.5 
6.8 
5.8 
6.8 
5.4 



At different heights above sea. 



Height. 



Feet 

1,726 

2,898 

8,808 

4,187 

5,718 

7,068 

9,770 

7,495 

5,688 

4,875 

8,887 

3,207 

2,559 

1,726 

1.725 
2,687 
8,010 
4,098 
5,138 
6,083 
4,949 

8,12a 
1,726 

1,726 
2,882 
8,892 
5,875 
7,198 
7,781 
6,697 
5,327 
8,681 
1,725 



Meiert. 

526 

888 

1,150 

1,261 

1,741 

2,164 

2,978 

2,285 

1,784 

1,486 

1,170 

978 

777 

626 

626 

819 

917 

1,248 

1,566 

1,854 

1,508 

962 

526 

526 
878 
1,186 
1,688 
2,194 
2,856 
2,041 
1,624 
1,122 
526 



Air tem- 
perature. 



OF. 

12.0 
4.6 
0.9 
9.7 
7.5 
2.1 
0.7 
2.8 
7.5 

10.4 
4.8 
5.5 
9.0 

15.8 

6.8 
10.0 
11.8 
15.1 
16.3 
24.6 
14.9 
11.1 

8.0 

82.0 
87.6 
82.4 
26.6 
22.6 
21.6 
22.8 
26.2 
28.8 
83.5 



—11.1 
—15.2 
—17.8 
-12.4 
—18.6 
—16.6 
-17.4 
1—16.5 
-18.6 
-12.0 
-15.1 
—14.7 
—12.8 
— 9.0 

-14.3 
-12.2 
-11.2 
• 9.4 

- 9.8 

- 4.1 
-9.6 
-11.6 
-18.8 

0.0 
8.1 
0.2 

- 3.6 
-5.2 

- 5.8 

- 5.4 

- 8.2 

- 1.8 
0.8 



S 
t 



i 

76 



• • « ■ 



61 
88 



96 

100 



80 



Wind. 



Dir. 



nw. 

nw. 

nw. 

nnw. 

nnw. 

nnw. 

nnw. 

nnw. 

uw. 

nw. 

nw. 

wnw. 

wnw. 

nw. 

■e. 

9. 

i. 
8W. 

aw. 
sw. 
sw. 

AAA 

se. 

nw. 
wnw. 
w. 

wsw. 
w. 

wsw. 
wsw.; 
wsw. I . 
wsw. . 
nw. I 
I 



Velocity. 



Miles 
p. h. 
15 



26 
18 



20 

8 



MefM 
p. *. 

6.7 



11.6 
8.0 



ao 

8.6 



12 



5.4 



Webruary 4, 1908. — Three kites were used; lifting surface, 204 sq. ft. (18.9 sq. m.). 
Wire out, 20,000 ft. (6,096 m.); at maximum altitude the same. 

A few St. were moving from the northwest during the flight, and a few 01., also 
from the northwest, were visible at its dose. 

High pressure, central over the Lake region, covered the Eastern States, while 
low pressure was centered over Yellowstone Park. 

February 6, 1908. — Three kites were used; lifting surface, 146 sq. ft. (13.6 sq. m. ). 
Wire out, 14,000 ft. (4,267 m.); at maximum altitude, 10,000 ft. (3,048 m.). 

The sky was overcast with A.-St. from the southwest until about 8 : 15 a. m., 
when the clouds became lower. Snow fell after 8:33 a. m. 

A low, central over Iowa, dominated the weather conditions from the Bocky 
Mountains to the Alleghanies, and rain or snow was falling over the Mississippi 
Valley and eastward to central Virginia. High pressure occupied the St. Lawrence 
Valley. 

February 6, idO<^.— Three kites were used; lifting surface, 204 sq. ft. (18.9 sq. m.). 
Wire out, 11,700 ft. (3,666 m.); at maximum altitude, 11,200 ft. (3,414 m.). 

Light fog, and 7/10 St.-Gu. from the west were present at the beginning of the 
flight. The fog was dense from 8:42 to 8:45 a. m.; light fog continued thereafter 
until 8:59 a. m. The clouds were moving from the west-southwest when the fog 
lifted, and they decreased rapidly after 10 a. m. Only a few were visible at the 
dose of the flight. 

The flight was made in the southeast quadrant of a low central over Lake 
Huron. The barometer was high over the Gulf of St. Lawrence and over Texas. 
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fVbruan/ 7, I9oS.^Two kltos were uBed; lilting eurface, 99 eq. tt. (9.1 aq. m.). 
Wire out, 12,000 tt. (3,658 m.) at the mulmum altitude. 

A few 8t.-Cu. from the northwest were present during the flight. 

Low pressure was central over Nova Scotia at 8 a. m. ; and high pressure, central 
north of Minnesota, reached In a broad ridge southeastward thru tba United Stat«s. 

FebruaTj/S, 790^. —Three kites were used; lifting surface, ITl sq.ft. (16.0 sq. m.). 
Wire out, 20,000 It. (6,096 m,) at the mailmuro altitude. 

At the beginning of the flight half of the sky was covered with St.-Ou. from the 
northwest, but only a few clouds were present after8:10 a. m. Some CI. -St. from 
the northwest were seen at 9:18 a. m. 

Very high pressure, central over the Lakee, extended over practleally all ol the 
United States. < 

FebrvaryJO, I9tt?.— Five kites were used; lifting surface. 316 sq. ft. (33.0 sq.m.). 
Wire out, 33,000 ft. (6,706 m.); at mailmum altitude, 18,000 ft. (6,436 m.). 

At the beginning of the flight the ek; was overcast with A. -St. from west-south- 
west. These gradually diminished, and about 3/10 CI. and 4/10 A.-St. from the 
same direction were present at the end of the flight. A solar halo was vlelble 
from 10:18 a. m. until 1 p. m. 

Very high pressure was central over New England, and the barometer was rela- 
tively low over the Oulf. 
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Afrruary 2/, IdO!.— Five kites were used; UfCLng eurfaoe, SlGw]. ft. (32.0 sq. m.)- 
Wire out, 17,000 ft. (5,182 m.); at mulmum altitude, 14,000 ft. (4,a6T m.). 

During the Qlght the sk; wae overcast with St. from the west. The bead kite 
dleappeared Into the olouds at 10;3S a, m. at an attitude of 6,763 ft.(l,7GG ra.), and 
was Vtelble only at lutervala uutll 1:2G p. m., when It fell below the cloud level at 
an elevation of 5,069 ft. (1,561 m.]. 

High pressure, central over New Tork, oovered the eastern United States. 

February le, X90S.~~mve kites were used; lifting surface, 31Gsq. ft. (32.0 sq. m.). 
Wire out, 96,000 ft. (7,630 m.]; at maiimum altitude, S0,000 ft. (6,096 m.). 

St.-Cu. from the southwest obscured the sky until near the end of the flight, 
when St. clouds from the same direction prevailed. The head kite entered St.-Cu. 
at 8:10 a. m. at an elevation of 6,413 Ft. (1,660 m.) In ascending. In the descent 
the kite emerged from St. oloude only 500 ft. (143 m.) above the ground. 

The barometer waa high over New EnglaDd, while an area of low pressure oc- 
cupied the MisBOurl Yallpj. 

Abmonr IS, 190S.—ThTW kites were used; lltttng surface, 304 sq. ft. (1B.9 eq. m.). 
Wire out, 6,000 ft. (1,524 ro.); at maximum altitude, 4,900 ft. fl,380 m.). 

Dense fog prevailed during most of the flight. Light rain fell after 5 p. m. 

BIgh pressure, central over New England, extended westwwrd over the Allo- 
gbanj Mountains. Low pressure was centered north of Lake Superior. 
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FebrvaryU, /M'S.-Four kites were ueed; Itttiog surface, 378 eq. ft. (35.7 sq.m.)- 
Wire out, aO,000 ft. (6,0B6 m.); at mRxImum altitude, 19,000 ft. C8,791 m.). 

Dense tog prevailed during the flight. 

An aotWe low waa oeutral over Arkaneas, and rain was general east of the Uift- 
sieslppl. Pressure waa relatively high over New England. 

Febntary IS, 1908.^Two kites were used; lifting Burface, 67 aq. It. (B.l eq. m.). 
Wire out, 9,000 ft. (2,743 m.t; at maslmum altitude, 8,000 ft. (3,438 m.). 

From 3/10 to 7/10 of the sky was covered with 8t.-0u. from the southwest until 
1 p. m., from the west thereafter. 

Very low pressure was central over Lake Ontario at 8 a.m., and rain was falling 
from North CbtoIIi^b northward. 

Febrvary 17, iSOf.— Six kites were used; lifting surface, 414 sq. ft. (38.3 sq. m.). 
Wire out, 25,000 ft. (7,630 m.l; at maximum altitude, 33,600 ft. (6,858 m.). 

8t.-Cu. moving rapidly from the west-northwest varied lo amount from 1/10 at 
the beginning to 9/10 at the end of the Olght. Early in the flight tbe altitude of 
the oloud bases was about 4,160 ft. (1,368 m.); later they were about 5,376 ft. 
(1.638 m,). Light snow feU from 10;10 to 10:30 a. m. 

Pressure was high over the MIsslBSlppl TaOey and low over New Torfc. 
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fiibnMry IS, JSOS.— Four kites were used; IHtlng surface, 1*3 eq. ft. (25.7 sq. m.). 
Wire out, 10.000 tt. (3,048 m.); st maximum altitude, 6,500 ft. (1,981 m.). 

CI. rrom the wast were present during the flight la araouDta averaging about 
1/10 before 2:30 p. m. and 8/10 thereafter. 

An active loiv was central over ArkansaB at 8 a. m., while the barometer waa 
high over the Middle Atlantic States. 

February 19, 1908.— T^o kites were used; lifting surface, 87 eq. ft. (8.1 sq. m.). 
Wire out, 15,000 ft. (4,572 m.) at the maximum altitude. 

Dense fog prevailed thruout the flight and light snow gave place to rain and 
sleet at 9:50 a. m. 

A storm area wae central over Ohio, while pressure was higli over Nova Scotla, 
and rain or bqow woe falling over the greater part of the eastern United States. 

FOmutry to, JSdS.— Two kites were used; lifting surface, 87 sq. ft. (8.1 sq. m.). 
Wire out, 10,000 ft. (3,048 m.) at the maximum altitude. 

A tew St.-Cu. from the Dorth-Dorthweat were present during the Bight. 

An area of low pressure was passing eastward over tbe Maine coast at 8 a. m. 
and high pressure was central over Louisiana. 
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F^bmarySI, idiT^.—Five kltee were used; llftlofCBurteoe, 3<0 eq. ft. (Sl.Saq. m.). 
Wire out, 19,000 tt. (5,701 m.) at the mailmuDi altitude. 

At tb« beginning of the Bight 3/10 CI. from the west were seen, but after 9 
a. m., 8/10 or more Cl.-Bt., also from the west, were present. 

Pressure nas low over the upper Lakes, and was high over the Oulf States. 

F^braarytt. idO^.— Four kites were used; lifting surfaoe. 213 aq. ft. (19.Bsq.m.). 
Wire out, 22.000 ft. (6,706 m.); at maximum altitude, 20,500 tt. (6,918 m.}. 

At the beKlnulug of the Bight 8/10 Gl. from the west were observed. About 
8 a. m. 8t;-Cu. trom the northwest appeared, and were present until the end at 
the night In amounts varying from 1/10 to 9/10. Light enow Qurrlea occurred lie- 
tween 9:10 and 10:15 a. m. The lost 3,500 ft. (1.067 m.) ot wire to oome Id was 
lightly ooated with frost. 

Centers of low pressure la; over Maine and over Minnesota, while the barom- 
eter was high over Texas. 

F^hruary t4, J9(W.— One kite was used; lifting surface, 68 Bq. ft (6.3 eq. m.). 
Wire out, 6,000 ft. (1,829 m.); at maximum altitude, 6,000 tt. (1,531 m.). 

6t.-Cu. trom the northwest varied In amount trom 6/10 to 10/10 until after 11 
a. m., then decreased to 1/10. Light snow fell from 7:11 to B;10, and trom 8:&5 to 
10:15 a. m. 

High pressure, central north ol the lower Lakes, oooupled the country east ot 
the Mississippi, while pressure was low east ot New England. 
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J^brworySi!, ;»^.— Four kites irere UBod; lifting eurfaoe, 272 sq. It. (25,3sq.m ). 
Wire out, 26,000 ft. (7,620 m.) at the maximum altitude. 

From 6/10 to 10/10 of a., Cl.-St., and Cl.-Cu., moTlngfrom the west were fol- 
lowed after 11:46 a. m. by about 9/10 of A. -St., also from the weet. Some St. 
from the eoutheast were present during the latter half of the Qlght. 

Low pressure, central over Lake Miohlgan, occupied the MleelBBlppI Yallej; 
while high preeeure, central over Nova Sootia, extended southward EiloDg the 

Pebrwjy tS, JSOS.— Five kites were used ; lifting surface, 330 sq. ft (30.6 sq. m.). 
Wire out, 28,000 ft. (8,534 m.) at the maximum altitude. 

St. from the weet-northwest were present In amouots ranging from 1/10 before 
3.30 p. m. to 5/10 or m»re after 5.30 p. m. 

A disturbance waa central over Lake Huron, with a eeooDdar? low reaching 
down into Virginia, while preseure was high over Nova Scotia. 
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BULLETIN OF MOUNT WEATHER OBSERVATORY. 



RESULTS OP KITE PLIGHTS. 



Date and 
hoar. 



1908. 
Feb. 27: 

7:34 a. m . 

7:48 a.m. 

8:06 a.m. 

8:20 a. in. 

8:61 a.m. 

9:40 a. ni . 
10:27 a.m. 
10:58 a.m. 
11:08 a. m. 
11:18 a.m. 

1:00 p.m. 

1:26 p.m. 
Feb. »: 
10:46 a. m 
10:61 a.m. 
11:02 a.m. 
11:38 a. m. 
11:43 a. ra. 
11:52 a.m. 
12:01p.m. 
Feb. 29: 

7:09 a.m. 

7:20 a.m. 

7:88 a.m. 

8:02 a.m. 

9:12 a.m. 

9:18 a.m. 



On Mount Weather, Va., J^j^. 



I a 

Air tern- < S 
perature. ^ 



°p. 


OC. 


26.7 


- 2.9 


26.9 


-2.8 


26.8 


— 2.9 


27.8 


-2.6 


28.0 


-2.2 


28.4 


- 2.0 


29.6 


— 1.3 


29.0 


- 1.7 


29.0 


-1.7 


29.0 


- 1.7 


sas 


— 0.9 


80.0 


— 1.1 



- 1.7 I 



18.8 
18.0 
18.0 
20.0 
19.8 
19.8 
20.0 

20.6 
20.4 
20.6 
20.6 
26.0 
26.6 



7.8 
7.8 
7.8 
6.7 
6.8 
6.8 
6.7 

6.4 
6.4 
6.4 
6.3 
8.9 
8.6 



Ik 
76 
76 
74 
78 
66 
68 
61 
61 
61 
61 
76 
80 

64 
60 
66 
68 
09 
69 
62 

70 
78 
78 
77 
68 
67 



Wind. 



Dir. 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw, 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



Velocitj. 



Mile* 
p. A. 
20 
18 
22 
26 
26 
23 
26 
17 
18 
18 
17 
16 

22 
21 
22 
26 
88 
82 
84 

11 
10 
9 
6 
2 
2 



Afees 

p.*. 

8.9 

8.0 

9.8 

11.2 

11.6 

las 

11.6 
7.6 
8.0 
8.0 
7.6 
7.2 

9.8 
9.4 
9.8 
11.6 
14.8 
14.3 
15.2 

4.9 
4.6 
4.0 
2.2 
0.9 
0.9 



At diiferent heights abore 



Height 



Air tem- 
perature. 



Feet. 

1,726 

2,784 

8,562 

4,340 

6,867 

6,140 

7,293 

6,968 

6,061 

8,951 

2,681 

1,728 

1,726 
2,888 
8,980 
4,559 
8,298 
2,871 
1,725 

1,725 
2,667 
8,277 

8,847 
3,278 
1.726 



Meier*. 
626 
849 
1,086 
1,828 I 
1,688 ' 
1,871 
2,223 
1,819 
1,534 
1,204 
817 
626 

526 

880 

1,218 

1,890 

1,006 

875 

626 

626 
818 

QQO 

1,173 
999 
626 



°F. 
96.7 
24.1 
22.8 
28.5 
18.6 
1&6 
7.7 
11.8 
15.1 
18.1 
88.9 
80.0 

18.8 

12.2 

6.6 

6.8 

ia8 

14.4 
20.0 

20.6 
20.8 
21.0 
22.6 
20.5 
26.5 



' — ■f.7 |. 



- 2.9 

- 4.4 

- 5.4 
4.7 
7.6 

I— ia2 

i— 18.5 
,-11.6 

!- 9.4 

— 7.7 

— 4.6 

— 1.1 

— 7.8 
—11.0 
—14.1 
—14.8 
—11.8 

— 9.8 
-6.7 



a 

9 

US 



i 

76 



Wind. 



80 
64 



6.4 
6.5 
6.1 
5.8 
6.6 
3.6 



62 
70 



67 



I 



Dir. 


Velocity. 


nw. 
nw. 
nw. 
w. 


MUet 
p.h. 
20 


M^et 
p.*. 

8.9 


wsw. 


......>...•.. 


waw. 




aw. 




nw. 




nw. 


1 


uw. 
nw. 
nw. 

nw. 
wnw. 


22 


**7;2 

9.8 


wnw. 




wnw. 


1 


wnw. 


r 


wnw. 




nw. 

nw. 
nw. 


34 
11 


1&2 


nw. 







nw. 






nw. 




1 


nw. 


2 


a9 



February Zf, 1098.^Four kites were used; lifting surface, 272 sq. ft. (25.2 sq. m.). 
Wire out, 13,150 ft. (4,008 m.) at the mazlmum altitude. 

A few Gi.-St., Gl.-Gu., A.-Gu., and St.-Gu. moylng from the southwest were ob- 
served before 10 a. m. Lower clouds then increased, coming first from the west- 
northwest, later from the northwest, and had overcast the sky by 1 p. m. Light 
snow began at 2:15 p. m. 

Low pressure was central off Rhode Island and snow was falling from Virginia 
and Tennessee northward. High pressure was central over Lake Winnipeg. 

February 2S, IQOS.—Two kites were used; lifting surface, 105 sq. ft. (9.8 sq. m.). 
Wire out, 6,000 ft. (1,829 m.); at maximum altitude, 5,500 ft. (1,676 m.). 

A few St. from the west-northwest were visible during the flight. 

Pressure was low over the lower St. Lawrence, and a ridge of high pressure 
extended from the Gulf to eastern Kentucky. 

February 29, 1908.— Two kites were used; lifting surface, 142 sq. ft. (13.1 sq. m.). 
Wire out, 4,000 ft. (1,219 m.) at the maximum altitude. 

A few Gi.-Gu. moving from the west and A.-St. from the northwest were visible 
until about 8:15 a. m. A few Gi.-St. moving from the west were observed there- 
after. 

Pressure was low over Kova Scotia and high over the Lakes and southward 
along the coast. 
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10:311 ». ID. 

Jforch ^. I»)5.— Four kites were used; lifting surface, 272 sq. ft. (25.3 sq. m.). 
'Wire out, 17,000 ft. (6,182 m.); at mulmum altitude, 16,600 tt. (6,039 m.). 

Durlpg the flight the sky was overcast with A.-Bt., dlrsotton iudeterminable, 
and with 6t.-Cu. moTlng from the west- southwest. 

liow pressure was central over X.ake Ontario, high pressure over Nova Sootla. 

March 3, idUf.—Three kites were used; lifting surface, 201 sq. ft. (IB. 9 sq. m.). 
Wire out, 25,000 ft. (7,620 m.)i at maximum altitude, 21,000 ft. (6,401 m.). 

Durlug the flight the sky was partly oovered with CI. moving from the west. A 
lew St, from the west-northweet were seen at 11:20 a. m. 

High pressure, central over the Lake region, occupied the greater part of the 
country. Pressure was relatively low over northern New England. 

March 4, lHOS.—ThTm kites were used; lifting surface, 210 eq. ft. (19.4 eq. m.). 
Wire out, 3,000 ft. (914 m.); at maximum altitude. 

During the flight the sky was partly covered with CI. moving trom the north- 
west and A.-Cu, from the weet-northwest. 

High pressure oovered the United States, except the southwest. 
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March *, JS(W.— Seven bites were used; llltliig Burtaee, 487 aq. ft. (45.1 oq. m.). 
Wire out, 25,000 ft. (7,830 m.) at the maximum altitude, 17,300 ft. (6,343 m.). 

St.-Cu. moving from the southwest covered the sbj until after 8 n- m. At 8;37 
a. m. 4/10 A. -St. and 6/10 8t.-Cu. were moving from the west. After 11 ■. m. the 
Bkj was overoast with St.-Cu. moving from the west-south west. By 1:30 p. m. 
these bad given plaoe to St. from the south- southwest. Snow fell after 1:43 p. m. 
The head kite was at the base of the St.-Cu. at 8:01 a. m. In ascending; In desoeud- 
Ing it emerged from the Nb. at 1:48 p. m. The last 1,500 ft.(4B7 m.) of wire wu 
coated with ice. 

High pressure, central over eastern New York, overlay the Eastern and North- 
em States. Aq energetic low was centered over Colorada. 

March e, t90S.—Tvo kites were used; lifting surface, 136 sq. ft. (11.7 aq. m.). 
Wire out, 1U.000 ft. (3,048 m.); at maximum altitude, 9,G00 ft. (3,896 m.). 

Dense fog prevailed thruout the flight. 

An active dietuTbanoe was central over Wisconsin at 8 a. m., and rain or snow 
was failing eastward to the Atlantic. Pressure wae high over New England, less 
high over Florida. 

March 7, 190S.— Three kites were used; lifting surface, 146 sq. ft. (13.6 sq. m.). 
Wire out, 16,000 ft. (4,573 m.) at the maximum altitude. 

Ci.-8t. and Cl.-Cu. moving from the west were observed In amounta dlmlntohlng 
from 6/10 at the beginning to 3/10 at the end of the flight. 

Low pressure occupied the St. Lawrence valley at 8 a. m., while centers ol high 
pressure lay over Florida, western Tennessee, and Eansas. 



UPPER AIK CONDITIONS. 
EESULTS OF KITE FLIGHTS. 



,720 ft. I 



1,7a 



March 9. I908.—Fo\ir kites were used; lifting aurtaoe, 372 aq. fC, (35.2 sq. m.). 
Wire out, 92,000 ft. (6,706 m.); at maximum altitude, 20,000 ft. (G,()96 m.). 

Fog, generally dense, prevailed for more than twelve hours preceding the flight, 
b«came light at 12:49 p. m., and had disappeared at 1:0H p. m. The sbj at tbiB 
time was covered with low St. moving from the northwest. The leading kite 
entered theee oloude at an altitude ot 2,965 ft. (904 m.). Toward the end of the 
flight the St. disappeared and the ek; was covered with 5/10 CI. -St. from the weet 
and 5/10 A.-Cu. from the west-northwest. 

Pressure was low over the Gulf of St. Lawrence, with a eeoondarf low over 
North Carolina, and was high over Kansas and over Florida. 

March 10, 1903.— Foar kites were used; lifting surfooe, 241 sq. ft. (22.4 aq. m.). 
Wire out, 20,000 ft. (6,096 m.); at maximum alUtude the same. 

One or two-tentha of 8t.-Cu. clouds, moving from the w eat-northwest, were 
visible during the flight. 

High pressure covered the United States. 



200 



BULLETIN OP MOUNT WEATHER OBSEEVATOKY. 



BESULTS OF KITE FLIOHTS. 



Date and 
hour. 



1908. 
March 11: 

1:00 p.m. 

l:14p.ni. 

2:07 p.m. 

2:48 p.m. 

8:06 p. m . 

8:17 p. m . 

3:20 p. m . 

4:02 p. m . 

4:18p.m. 

4:27 p. m . 

4:82 p.m. 
March 12: 

7:06 a.m. 

7:10 a.m. 

7:29 a. m . 

7:40 a. m . 

7:60 a. m . 

8:20 a.m. 

8:40 a.m. 

9:86 a. m . 
10:00 a. m. 
10:47 a.m. 
11:16 a.m. 
11:40 a.m. 
12:02 p.m. 
12:19 p.m. 
12:24 p.m. 
12:27 p.m. 
12:40 p. m. 
12:46 p.m. 



On Mount Weather, Va., ff^f^ 



Air tem- 
perature. 



56.0 
66.0 
M.4 
66.6 
57.6 
58.0 
68.1 
69.6 
68.2 
64.0 
64.0 

41.0 
40.8 
42.0 
42.0 
42.8 
43.8 
44.0 
46.6 
48.7 
48.7 
61.0 
61.7 
51.8 
58.2 
63.6 
58.8 
64.0 
58.6 



12.8 
12.8 
18.6 
18.6 
14.2 
14.4 
14.6 
16.8 
18.4 
12.2 
12.2 

6.0 

4.9 

6.6 

6.6 

6.0 

6.6 

6.7 

8.1 

8w2 

9.8 

10.6 

10.9 

11.0 

11.8 

11.9 

12.1 

12.2 

12.0 



Wind. 



Dir. 



& 

26 
28 
81 
88 
88 
88 
80 
31 
38 
84 

80 
77 
70 
70 
67 
64 
64 
60 
67 
49 
41 
48 
42 
40 
40 
89 
89 
88 



HW. 

8W. 

HW. 

8W. 

SW. 

8W. 

S. 

8W. 

S. 

SW. 

nw. 

nw. 

nw. 

nw. 

nw. 

n. 

nw. 

n. 

nw. 

nw. 

nw. 

n. 

nw. 

nw. 



nw. 
nw. 



Velodtf. 



MiUt 
p, h, 
18 
16 
15 
8 
11 
10 
10 
18 
16 
14 
14 

22 
24 
22 
21 
25 
20 
26 
86 
24 
22 
21 
SO 
24 
22 
22 
19 
18 
19 



Mee* 

p. 9. 

6.8 
6.7 
6.7 
8.6 
4.9 
4.6 
4.6 
6.8 
6.7 
6.8 
6.3 

9.8 

ia7 

9.8 

10.7 

11.2 

8.9 

11.6 

16.6 

10.7 

9.8 

9.4 

8.9 

10.7 

9.8 

9.8 

&5 

8.0 

8w6 



At diflferent heights above 



Height 



Air tem- 
perature. 



FkeL 

1,725 
2,818 
4,078 
6,108 
6,748 
7,371 
7.681 
6,258 
4,200 
2,888 
1,726 

1,725 

2,765 

4,816 

6,442 

6,707 

7,660 

9,871 

12,872 

14,088 

16, 170 

13,212 

10,427 

8,360 

5,868 

4,875 

4,059 

8,011 

1,726 



Jfefor«.i 
626 



1,248 
1,666 
2,067 
2,247 
2,826 
1,603 
1,280 
880 



626 
843 
1,816 
1,650 
1,740 
2,885 
2,866 
8,771 
4,279 
4,928 
4,027 
8,178 
2,548 
1,787 
1,486 
1,287 
918 
526 



o jp 

56.0 
48.2 
40.8 
86.1 
80.0 
82.4 
82.0 
87.0 
42.6 
46.4 
64.0 

41.0 
40.5 
88.8 
87.0 
4a8 
85.2 



12.8 

9.0 

4.9 

2.8 

- 1.1 

a2 

0.0 
2L8 
6.9 
8.0 
12.2 

6L0 
4.7 
3.8 
18 
4.6 
1.8 



a 

e 

.A 
t 



25 



Wind. 



! Dir. 



Yelodty. 



84 
80 



29.8 


-1.2 


17,1 


-8.8 


12.0 


-11.1 


8.2 


-16.0 


15.8 


— 9.8 


25.9 


- 8.4 


82.4 


0.2 


89.6 


4.2 


42.3 


5.7 


89.2 


4.0 


47.6 


8.6 


68.6 


12.0 



88 



w. 

wsw. 


UUe* 


Mttt 

p.i. 
5u8 


W8W. 






WSW. 






wnw. 






nw. 
nw. 




- > • • • • 


w. 
wsw. 






88W. 

■w. 

nw. 
nw. 


"ii" 

22 


"Hi 

9.8 


nw. 







nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

nw. 



19 



8.6 



March 11, 190S. —Vonr kites were used; lifting surface, 278 sq. ft. (25.7 sq. m.). 
Wire out, 12,000 ft. (3,658 m.); at maximum altitude the same. 

During the flight the sky was partly oovered with Gl., Gi.-St. or Gi.-Cu. moving 
from the west. 

High pressure was oentral over North Carolina at 8 a. m., and pressure was 
relatively low over the lower Mississippi Valley and north of the Lakes. 

March It, 1908,— ^is. kites were used; lifting surface, 398 sq. ft. (36.9 sq. m.). 
Wire out, 27,000 ft. (8,382 m.); at maximum altitude, 23,400 ft. (7,132 m.). 

The sky was cloudless, except for a few A.-Gu. moving from the northwest 
before 8 a. m. 

Pressure was high over the lower Mississippi Valley and low over Manitoba 
and Nova Scotia. 



nPPER AIR CONDITIONS. 
RESULTS OF KITE FLIGHTS. 



h OnHoDutWeaUier.Vi., 



At dlirennl htljthu aboTe 



».'3 


58 


100 


44 






















































&> 




9.2 


M 



p.: 


FM. 


(.H 


t'.m 










71 
























9.8 


"■»•' 


l:J 


<1»1 


lli 


1,7V 
2, MS 


18.8 


s 
















■1,725 


S.7 


I,TS5 

IS 


sis 


6,809 


lo's 












10.7 


1.725 



»."{; 



12:18 p. m 

M>reE IS: 
7:21*. m 



March IS, 19oS.~VWe bites were used; lifting Burface, 310 eq. ft. (31.5 eq. m.). 
Wlr« out, 23,000 ft. (7.010 m.); at maxlmuni altlLude, 22,600 rt. (6,858 m.). 

From a few to ]/10 CI. were visible near the horizon durioK tbe flifcht. Oc- 
casional St.-Cu. from the south-southwest past below the upper kites. 

A hl({h was central over Nova Scotia and a low over Lake Huron. 

March 14, !908.—Bli kites were used; lifting surface, 346 eq. ft, (33.1 eq. m.). 
Wire out, 19,700 ft. {6.00E m.); at maximum altitude, 15,000 ft. (4,573 m.). 

From 1/10 to 3/10 A.-Cu. were visible until about 8 a. m., after wliioh 011I7 a few 
8t.-Cu. were to be seen untU about 10 a. m. Thereafter Cl.-St. and O.-Cu. were 
present in amounts varying from 1/10 to G/10. All cloude were moving from the 
northwest. 

Low pressure areas were central over Wisconsin and over Nova Sootla. Pres- 
sure was high over the eastern Quit States. 

March ie.~FoJU kites were ueed; lifting enrface, 272 sq. ft. (36.9 sq. m.). 
Wire out 16,000 ft. (4,672 m.); at maximum alUtude the same. 

The sky was overcast with St.-Cu. moving from the west^northwest early In 
the flight, but by the end the amount had decreased to 1/10. 

Pressure was high over Lake Superior and low over the Qulf ol St. Lawrenoe. 
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BULLETIN OF MOUNT WEATHER OBSERVATORY. 



RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



190a 
March 17: 



9:09 
9:26 
10:04 
10:48 
11:40 
11:52 
12:86 
12:69 



a.in. 
a. m. 
a. m. 
a.in. 
a. m. 
a. m. 
p.m. 
p. m. 



1:06 p. m. 
March 18: 

1:00 p.m. 

1:09 p. m . 

1:20 p. m . 

1:88 p.m. 

1:47 p. m. 

2:00 p. m . 

2:20 p.m. 

2:86 p. m . 

8:08 p. m . 

8:15 p. m. 

4:00 p. m . 
March 19: 

9:14 a.m. 

9:24 a.m. 

9:87 a.m. 

9:58 a. m . 
11:18 a.m. 
11:88 a. m 

1:42 p.m. 

8:12 p.m. 

8:46 p. m 

8:68 p. m . 

4:16 p.m. 

6:21 p.m. 



On Mount Weather, Va., f^Ji^ 



Air tern- 
perature. 



81.4 
81.0 
82.5 
84.0 
86.0 
86.0 
87.6 
40.6 
41.6 

46.6 
46.5 
47.2 
47.6 
47.8 
47.0 
47.8 
47.4 
48.0 
48.0 
46.8 

68.8 
62.8 
62.2 
52.6 
64.1 
56.7 
55.9 
61.6 
47.6 
46.0 
45.0 
87.5 



-0.8 
- 0.6 
0.8 
1.1 
1.7 
Z2 
8.1 
4.7 
6l8 

7.6 
8.1 
8.4 
8.6 
8.6 
8w8 
8.6 
8.6 
8.9 
8.9 
7.4 

11.8 

11.6 

11.2 

11.4 

12.8 

18.2 

18.8 

10.9 

8.7 

7.8 

7.2 

8.1 



a 



f 

100 
100 
100 
90 
84 
86 
89 
82 
79 

100 
96 
92 
90 
92 
98 
91 
91 
90 
90 
90 

91 
94 
94 
96 



Wind. 



Dir. I Velocity. 






ue. 

86. 

se. 
se. 
se. 
He. 

Ht\ 
86. 

se. 

se. 
se. 
se. 
se. 
se. 
se. 
se. 
se. 
se. 
so. 
se. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



MUet 

p. h. 
17 
18 
22 
21 
21 
20 
18 
18 
17 

19 
21 
21 
20 
28 
28 
24 
24 
26 
24 
22 

16 
16 
16 
16 
24 
28 
80 
42 
46 
89 
88 
64 



MeC* 

p.*. 
7.6 
8.0 
9.8 
9.4 
9.4 
&9 
8.0 
8.0 
7.6 

8.6 
9.4 
9.4 
8.9 
12.5 
10.8 

la? 

10.7 

11.6 

10.7 

9.8 

7.2 
6.7 
7.2 
7.2 

la? 

10.8 
13.4 
18.0 
20.6 
17.4 
17.0 
24.1 



At different heights above 



Height. 



FuL 

1,725 

2,766 

4,076 

6,794 

0|844 
6,715 
8,352 
2,885 
1,725 

1,725 
2,687 
8,950 
6,888 
6,260 
7,800 
9,108 
10, 162 
9,607 
4,006 
1,725 

1,725 
2,678 
8,629 
4,420 
6,058 
10,488 
^,689 
7,601 
6,980 
6,847 
4,221 
1,725 



MtUra. 

526 

843 

1,242 

2,071 

2,643 

2,047 

1,022 

712 

626 

626 
819 
1,204 
1,627 
1,908 
2,226 
2,776 
8,095 
2,928 
1,221 
526 

626 

816 
1,076 
1,847 
1,845 
8,180 
2,618 
2,286 
2,112 
1,630 
1,287 

626 



Air tem- 
perature. 



op. 

81.4 

86.6 

42.8 

84.7 

80.0 

85.6 

46.4 

86.5 

41.5 

46.6 
46.9 
67.6 
64.9 
58.6 
51.8 
46.0 
42.8 
46.4 
58.6 
46.3 

88.8 
54.8 
51.1 
48.9 
58.4 
29.1 
36.5 
41.4 
86.5 
42.4 
48.6 
87.5 



- 0.8 
2.0 
6.0 
1.5 

- 1.1 
2.0 
8.0 
2.6 
5.8 

7.6 

7.7 

14.2 

12.7 

12.0 

10.7 

7.2 

5.7 

8.0 

14.8 

7.4 

11.8 
12.4 
10.6 
9.4 
11.9 

- 1.6 
2.5 
5.2 
2.6 
6.8 
9.2 
8.1 



9 

I 



.£ 



79 
100 



Wind. 



Dir. 



se. 
saw. 
ssw. 
w. 

w. 
w. 

8W. 



90 
91 



ae. 
se. 

8. 

8W, 

W8W. 

waw. 
w. 
w. 
w. 

w. 

8W. 

se. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 



Velodtj. 



f>. A. 
17 



7.6 



17 



7.6 



19 8.5 



22 
16 



54 



9.8 
7.2 



24.1 



March 17, i^<9.— Three kites were used; lifting surface, 194 sq. ft. (18.0 sq. m.). 
Wire out, 20,000 ft. (6,096 m.); at maximum altitude, 19,500 ft. (5,944 m.). 

Dense fog prevailed until 10:07 a.m. During the remainder of the flight the 
sky was overcast with A.-St. and St. from the west, and with low St. from the south. 

A ridge of high pressure extended from the St. Lawrence to New Jersey, and 
areas of low pressure were central over north era^Michlgan and Oklahoma. 

March 18, 190S,'^¥ive kites were used; lifting surface, 234 sq. ft. (21.7 sq. m.). 
Wire out, 22,800 ft. (6,949 m.); at maximum altitude, 17,500 ft. (5,334 m.). 

Dense fog prevailed until 1:00 p. m. During the remainder of the flight the 
sky was overcast with St., except for an occasional break in the clouds when 
small patches of blue sky were visible. 

Pressure was high over the lower St. Lawrence. An area of low pressure was 
central over Oklahoma. 

March 19, i^<9.— Five kites were used; lifting surface, 840 sq. ft. (31.5 sq. m.). 
Wire out, 14,950 ft. (4,557 m.); at maximum altitude the same. 

Dense fog preceded the flight but had disappeared by 8 a. m., at which time the 
sky was overcast with St. moving from the west. The St. soon disappeared and 
were succeeded by 01. -Cu. and A.-Ou. from the west and St.-Ou. from the west- 
northwest. From 11 a. m. to 4 p. m. the sky was generally clear, except for a 
long stationary cloud over the Loudoun Valley, the nearest edge about 5 miles (8 
km.) southeast of the station and the elevation of the base about 3,500 ft. (1,067 m.). 
After 4 p. m. the sky was partly covered with A.-Ou. moving from the west and 
St.-Cu. moving from the northwest. 

An area of low pressure was central off the southern Kew England coast, and 
areas of high pressure were over Florida and the Missouri Valley. 



UPPER AIR CONDITIONS. 
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RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



1908. 
March 90: 

1:40 p. m. 

1:57 p.m. 

2,15 p. m. 

2:50 p. m. 

2:69 p. m . 

3:15p.ni. 

8:20 p. m . 

3:27 p.m. 

3:36 p. m . 

3:39 p. m . 
March 21: 

7:20 a. m . 

7:26 a. m . 

7:3i a. m . 

8:38 a. m . 
10:00 a.m. 
10:19 a. m . 
10:36 a.m. 
10:48 a.m. 
10:58 a. m . 
11:08 a.m. 
11:18 a.m. 
March 23: 
11:07 a.m. 
11:15 a.m. 
11:24 a.m. 
11:38 a.m. 
11:54 a.m. 
12:22 p.m. 

12:35 p.m. 
1:10 p.m. 
1:26 p.m. 
1:42 p.m. 

2:00 p. m . 
2:25 p.m. 
2:82 p. m . 
2:42 p. m . 



On Monnt Weather, Va., i^^'f^ 



Airtem- 
peratare. 



28.6 
26.0 
26.0 
26.6 
26.0 
26.0 
26.0 
26.5 
27.0 
26.8 

21.3 
21.9 
22.0 
24.7 

28.8 
29.9 

sao 

80.9 
31.5 
82.0 
32.0 

48.8 
44.0 
44.0 
44.5 
44.8 
46.2 
47.0 
48.6 
49.2 
60.0 
49.5 
62.3 
63.0 
61.8 



-8.1 

-8.8 

3.3 

- 8.6 
-3.3 

- 3.3 

- 8.3 
-3.1 

- 2.8 
-2.9 

- 6.9 

- 5.6 
6.6 

-4.1 

- 1.8 

- 1.2 

- 1.1 

- 0.6 
-0.8 

0.0 
0.0 

6.6 

6.7 

6.7 

6.9 

7.1 

7.9 

8.8 

9.2 

9.6 

10.0 

9.7 

11.3 

1L7 

10.7 



a 

B 

.d 

I 



wind. 



/: 

47 
46 
46 
52 
62 
52 
52 
58 
53 

64 
60 
60 
64 
51 
47 
57 
44 
44 
48 
46 

100 

100 

100 

100 

100 

100 

100 

100 

100 

98 

98 

94 

94 

97 



Dir. 


Velo< 




Miles 




p. h. 


nw. 


16 


nw. 


18 


n. 


12 


n. 


8 


n. 


9 


n. 


9 


nw. 


9 


nw. 


9 


n. 


9 


nw. 


_io 


nw. 


19 


nw. 


20 


nw. 


20 


nw. 


24 


nw. 


24 


uw. 


23 


uw. 


18 


nw. 


21 


"nw. 


20 


nw. 


20 


uw. 


18 


8. 


10 


8. 


10 


se. 


10 


8. 


10 


S. 


9 


8. 


10 


8W. 


9 


8W. 


10 


8W. 


8 


8W. 


7 


8. 


4 


SW. 


8 


SW. 


7 


ae. 


5 



MefM 
p. s. 

6.7 
6.8 
5.4 
3.6 
4.0 
4.0 
4.0 
4.0 
4.0 
4.6 

8.5 

8.9 

8.9 

10.7 

10.7 

10.8 

8.0 

9.4 

8.9 

8.9 

8.0 

4.6 
4.5 
4.5 
4.5 
4.0 
4.6 
4.0 
4.5 
8.6 
3.1 
1.8 
3.6 
3.1 
2.2 



At different heights abOTe sea. 



Height 



1,726 
2,206 
8,417 
4,918 
5,55i 
7, 193 
4,950 
3,909 
2,618 
1,725 

1,726 

2,874 
8,506 
4,293 
5,967 
8,684 
6,687 
4,580 
3.523 
2,861 
1,726 

1,725 
2,781 
4,173 
5.222 
6,463 
7,656 
9,199 
10,558 
9,285 
8,536 
6,162 
4,225 
3,018 
1,725 



Moters. 

526 

672 

1,042 

1,498 

1,693 

2,192 

1,523 

1,192 

798 

526 

626 

876 
1,069 
1,309 
1,819 
2,647 
2,038 
1,396 
1,074 
872 
526 

626 

1,272 
1,692 
1,970 
2,334 
2,804 
8,218 
2,830 
2,602 
1,878 
1,288 
920 
626 



Air tem- 
perature. 



OR 

26.6 

21.4 

17.6 

11.6 

16.0 

11.3 

12.0 

15.1 

21.4 

26.8 

21.8 
19.0 
17.1 
22.1 
16.7 
7.0 
14.7 
28.5 
20.1 
28.6 
82.0 

43.8 
46.8 
44.2 
41.7 
38.3 
34.7 
82.0 
29.8 
32.4 
32.9 
41.0 
46.4 
48.2 
51.3 



OC. 

— 8.1 

— 5.9 

— 8.0 
-11.4 

— 8.9 
-11.5 
—11.1 

— 9,4 

— 5.9 

— 2.9 

-5.9 

- 7.2 

- 8.3 
5,6 

- 8.5 
-13.9 

- 9.6 

- 4.7 

- 6.6 

- 4.7 
0.0 

6.6 
8.2 
6.8 
6.4 
3.5 
1.5 
0.0 

- 1.6 
0.2 
0.5 
5,0 
8.0 
9.0 

10.7 



B 
.d 

t 



i 

47 



53 
64 



45 

t 

100 



• • ■ > 



97 



Wind. 



Dir. 



nw. 

nnw. 

nnw. 

nnw. 

nnw. 

nw. 

nnw. 

nnw. 

nnw. 

nw. 

nw. 

nnw. 

nnw. 

nnw. 

nnw. 

nw. 

nw. 

nnw. 

nnw. 

n. 

nw. 

8. 

8. 

88W. 

88W. 

88W. 

8W. 

8W. 

SW. 

HW. 

HW. 

SW. 

W8W. 

SW. 

se. 



Velocity. 



MiUt 
p. A. 
16 



10 
19 



18 
10 



Meet 

p. t, 

6.7 



4.5 
8.5 



8.0 
4.5 



2.2 



March tOt 1908,— ThreQ kites were used; lifting surface, 210 sq. ft. (19.4 sq. m.). 
Wire out, 8,500 ft. (2,591 m.); at maximum altitude, 7,000 ft. (2,134 m.). 

The sky was covered with St. from the northwest. Snow fell from 2:33 to 2:50 
p. m. 

At 8 a. m. lows were central over Lake Superior and Georgia. A high was over 
the Gulf of St. Lawrence. 

March 21^ 1908,— Five kites were used; lifting surface, 341 sq. ft. (31.6 sq. m.). 
Wire out, 18,500 ft. (5,639 m.); at maximum altitude, 11,000 ft. (3,353 m.). 

The sky was cloudless until 10:30 a. m., and only a few St.-Gu., moving from 
the northwest, were present thereafter. 

High pressure was central over eastern Kentucky and western Virginia; low 
pressure over northern Minnesota. 

March 23, 1908. ^Four kites were used; lifting surface, 278 sq. ft. (25.7 sq. m.). 
Wire out, 20,000 ft. (6,096 m.); at maximum altitude, 17,000 feet (5, 182 m.). 

Dense fog and light mist prevailed until 1:10 p. m., at which time the mist ended 
and the fog became light. Light fog continued until the end of the flight. 

A trough of low pressure extended from Lake Superior to the mouth of the 
Mississippi, accompanied by rain from the Ohio Valley southward. Pressure was 
high off the Florida coast. 
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On MiHinl Wemlhw.Vi.^jJ^^ At dlAiRnt belghU iboTC h. 



H>Rll»: 


«.'« 
48.0 
4S.D 
«.! 
18.2 
48.2 

4818 

Z 

40.0 

4za 




61 

82 

88 
88 

88 

M 

8« 


:i: 




li 
is 

4,7W 
.1,754 

!:?S 

1,72* 
2,4M 

8;i2« 

I.7IS 

i;590 
8,806 

if! 


Jfofan, 
S2e 
881 

2: TOO 

826 
1.024 

1,'SM 


44.6 

BS-S 
31.1 

M.3 

86.fi 

*s!2 

18.2 

»8.8 


-C. 

zs 
~ 0.0 

IS 

»:o 

sJs 
— *."» 

-8.0 

-8.0 

2',« 
40 

42 


::: 

38 


"w. 


%^ 


','. 








IZtZ: 






j 






»;"tS; 






SMp.m. 
S:Mp.m. 

11 ^s.- 


iili 


20 


.,.•;■ 


IS 

1? 

28 


«'.7 
8.3 


11:2 

MB 

28. S 








42!5 

t».8 

M.8 
48.6 






S:«Sp.IP. 
HkrcE SB: 


l( 
12 







47 






































^Mp. m. 


67.1 


19. S 


"■ 


»,,.. 



March e4. l9m.~-Two kltM were used; llftlDg Burfnoe, 112 eq. ft. (13.1 sq. 10.). 
Wlr« out, 10,650 ft. (3,346 m.); at maximum altitude the same. 

6/10 CI, were visible movlag from the west And S/IO St. from th« weet-northweet. 

A low was central over the GuU ot St. Lawrence and a seoondaiT' low over 
Georgia. 

March So, ISOS.—FoMT kites were used; lifting aurfaoe, 278 sq. ft. (25.7 sq. m.). 
Wire out, 30,000 tt. (6,096 m.); at maximum altitude the same. 

At the beglDDlag the aky was overcast with A. -St. moving from the west. Light 
rain began at 3:05 and ended at 3:68 p. m. The eloude decreased from 10 St.-Cu. 
at 3:5B to few St.-Cu. at 6:<8 p. m. 

An area ot high pressure, oentral over eastern Canada, oocupled the region eait 
of the UlBslBslppl. An extensive low was central over Wyoming. 

March S6, UMiS.—Foat klt«e wer« used; llfUng surface, 27S sq. ft. (36.7 eq. m.). 
Wire out, 15,000 It. (4,572 m.)i at maximum alUtude, 11,000 ft. (3,363 m.). 

CI. moving trom the west-north west were present in amounts varyli^ between 
1/10 and 8/10. 

Pressure was low over the Lake region and high oft the middle Atlantic coast. 
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RESULTS OP KITE PLIGHTS. 





On Mount Weather, Va., i^26ft. 


At different heights ahoTe sea. 


Date and 
hour. 


Air tern- 
perature. 


■ 

a 

a 

^ 

73 
73 
73 
72 
72 
71 
71 
68 
70 
73 
73 
74 
77 
79 
80 

81 
81 
82 
80 
76 
72 
78 
72 
83 
84 
63 

56 
54 
49 
51 
46 


Wind. 


Height 


Air temp- 
perature. 


■ 

a 

9 

80' 
81 

"88* 
55 

■ * • • 
« « • • 

46' 


i 


Wind. 




Dir. 

se. 

se. 

Me. 

s. 

.se. 

»e. 

8e. 

8. 

se. 

8. 
•. 

S. 
8. 

a. 

8. 

8e. 

8. 

8. 

SW. 

SW. 

8. 

SW. 

8W. 

8W. 

se. 

8. 
8. 

nw. 
nw. 
nw. 
nw. 
nw. 


Velocity. 


Dir. 


Velocity. 


1908. 

Mart:h 27: 

1:04 p.m. 

1:12 p.m. 

1:28 p.m. 


OF. 
78.0 
74.3 
78.2 
74.5 
75.0 
75.0 
75.0 
75.0 
74.5 
74.0 
73.0 
73.0 
72.5 
71.0 
70.8 
70.0 

56.8 
66.0 
56.0 
57.2 
68.0 
59.3 
59.4 
62.0 
67.0 
67.0 
57.0 

86.2 
37.0 
38.2 
88.8 
39.2 


22.8 
2:i 5 
22.9 
28.6 
23.9 
23.9 
23.9 
23.9 
23.6 
23.3 
22.8 
22.8 
22.5 
21.7 
21.3 
21.1 

13.8 
18.3 
13.3 
14.0 
14.4 
15.2 
15.2 
16.7 
13.9 
13.9 
13.9 

2.3 
2.8 
8.4 
8.6 
4.0 


MiUt 

p. h. 
12 
14 
16 
16 
16 
16 
15 
15 
16 
16 
13 
13 
13 
11 
10 
10 

8 

10 

12 

12 

12 

12 

8 

5 

9 

9 

11 

20 
19 
14 
12 
11 


MeCx 
p.i. 
5.4 
6.8 
6.7 
7.2 
7.2 
7.2 
6.7 
6.7 
6.7 
7.2 
5.8 
6.8 
6.8 
4.9 
4.5 
4.5 

3.6 
4.5 
6.4 
6.4 
6.4 
5.4 
8.6 
2.2 
4.0 
4.0 
4.9 

9.0 
8.5 
6.3 
6.4 
4.9 


Feet. 

1,725 

2,836 

3,889 

6,262 

8,293 

8,637 

11,581 

13,944 

17,014 

12.927 

12,159 

9,194 

6,774 

4,297 

2,888 

1,725 

1,726 
2,988 
4,022 
6,313 
6,421 
8,001 
6,687 
4,900 
8,724 
2,906 
1,725 

1,725 
2,885 
8,002 
2,278 
1,725 


Meters. 

526 

864 

1,171 

1,909 

2,644 

2,63:^ 

3,520 

4,250 

5,186 

8,940 

3,706 

2,276 

2,065 

1,310 

880 

526 

626 

886 

1,226 

1,629 

1,957 

2,439 

2,088 

1,494 

1,186 

885 

526 

526 
879 
915 
694 
526 


73.0 
64.4 
57.2 
50.7 
41.9 
48.3 
31.1 
21.2 
14.5 
27.6 
32.0 
46.4 
45.1 
58.1 
66.5 
70.0 

66.8 
65.8 
61.9 
55.0 
63.4 
46.0 
49.8 
51.4 
67.0 
61.8 
57.0 

86.2 
29.6 
28.4 
82.0 
89.2 


22.8 
18.0 
14.0 
10.4 
6.6 
6.8 

- 0.6 
-6.0 
—10.0 

— 2.6 
0.0 
8.0 
7.3 

14.5 
18.6 
21.1 

18.8 
18.8 
16.6 
12.8 
11.9 
7.8 
9.6 
10.8 
18.9 
16.3 
18.9 

2.8 

— 1.4 

- 2.0 
0.0 
4.0 


se. 

«. 

8. 

ssw. 

SW. 
SW. 

w. 
w. 
w. 
w. 
w. 
w. 

W8W. 

SW. 

88W. 

se. 

8. 

8W. 
W8W. 


Milet 
p.h, 
12 


afefs 
p.i. 
5.4 


2:00 p. m . 






2:87 p. m . 
2:46 p. m . 






8:07 p. m . 
8:20 p. m . 
8:46 p. m . 
4:82 p.m. 
4:44 p. m . 
5:11 p.m. 
0:22 p. m 
5:40 p. m . 


• ■ • ■ 




6:51 p. m . 






6:67 p. m . 
March 28: 
7:27 a. m 
7:87 a. m . 


10 
8 


4.5 
3.6 


7:47 a. m . 






7:57 a m . 


w. 
w. 
w. 

wnw. 






8:11 a.m. 
8:40 a. m . 
8:58 a. m . 






9:66 a. m 


wnw. 






10:20 a.m. 
10:31 a.m. 


w. 

W8W. 






10:86 a. m . 
March 30: 

9:09 a. m . 

9:16 a.m. 


a. 

nw. 
nw. 
nw. 
nw. 
nw. 


11 
20 


4.9 
9.0 


10:30 a.m. 






10:42 a. m . 






10:48 a. m. 


11 


4.9 



March 27, 1908. — Five kites were used; lifting surface, 346 sq. ft. (32.0 sq. m.). 
Wire out, 25,000 ft. (7,620 m.); at maximum altitude, 24,500 ft. (7,468 m.). 

Gi. moving from the west were visible at the beginning and end of flight. From 
3:46 to 5:16 p. m. the sky was cloudless. 

At 8 a. m. highs were central over the south Atlantic coast and the upper Lakes. 
A low was central over Colorado. 

March 28, 1908.— Four kites were used; lifting surface, 272 sq. ft. (26.2 sq. m.). 
Wire out, 15,000 ft. (4,572 m.); at maximum altitude the same. 

At the beginning two-thirds of the sky was covered with A.-St. moving from the 
west and one-third with St. from the west-southwest. The proportion of St. 
gradually increased to 8/10, moving from the west, at 8:30 a. m. Light rain fell 
from 8:50 to 10:25 a. m. 

Low pressure was central over Lake Ontario and rain was falling southward to 
Virginia. High pressure lay over the South Atlantic States and over Nova Scotia. 

March SO, 1908.— Three kites were used; lifting surface, 210 sq. ft. (19.4 sq. m.). 
Wire out, 4,900 ft. (1,494 m.); at maximum altitude, 3,000 ft. (914 m.). 

From 7/10 to 10/10 Ct.-St. and A.-St. were present, moving from the west-north- 
west. A solar halo was observsd at 9:25 a. m. and was visible during the remain- 
der of the flight. 

An extensive area of high pressure, central over West Virginia, overlay the 
eastern half of the country. 
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March 31, 1908.— Fonr kites were used; lifting surfaoe, 272 sq. ft. (26.2 sq. m.). 
Wire out, 35,000 ft. (7,630 m.); at maximum altitude, 34,000 ft. (7,31S m.). 

Dense fog prevailed durloR Ibe entire Dlgbt. 

Low preBBure was central over the upper Lakee and high pressure off the At- 
lantlu coast. 
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PYRHELIOMETER AND POLARIMETER OBSERVATIONS. 

By H. H. Eimbalij. 

Reduction of Pyrheliometric Observations. 

In a paper in Part 2 of this Bulletin are given the results of the 
intercomparison of pjrheliometers that have been employed at the 
Central Office of the Weather Bureau, Washington, D. C, and at the Ee- 
search Observatory, Mount Weather, Ya. Frequent reference will here 
be made to this paper under the title '' Comparison of pjrheliometers." 
Since December, 1905, pyrheliometric observations have been confined 
to days when the sky was practically free from clouds, and on such 
days the object has been to obtain observations over 'as great a range 
of air mass as was practicable. 

The latitude of Washington is dS"" 54' north. The altitude of the 
sun at noon at the time of the summer solstice is 74^ 33', and at the 
time of the winter solstice, 27^ 39'. The corresponding air masses are 
1.05 and 2.15, respectively, unit air mass being the length of path of 
the sun's rays thru the earth's atmosphere with the sun in the zenith. 
Air masses have been computed from Laplace's extinction formula 

_ refraction in seconds (from Bessel's tables) 
^ 58.36 X sin Z 

where m = the air mass, and Z = the zenith distance of the sun. 
Observations in Washington are made from the roof of the Weather 
Bureau Building, about 118 feet above sea level. Variations in baro- 
metric pressure have been disregarded. 

In winter, observations are frequently continued until the sun is 
within 10^ of the horizon, the corresponding air mass being about 6.0. 
In summer, observations are rarely taken with the sun at a greater 
hour angle from the meridian than 5*" 30°', the corresponding air mass 
being about 3.0. 

The scale errors of the milammeters employed have been determined 
by the U. S. Bureau of Standards to the nearest 0.5 milliampere. 
These, and a temperature correction amounting to 0.25 per cent of the 
scale reading for a change in the temperature of the coils of 20^ F., 
have been applied to all milammeter readings. It has been assumed 
that the temperature of the milammeter coils is the same as the tem- 
perature df the shelter in which the pyrheliometer with its auxiliary 

apparatus is exposed. 
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In Table 1 are given the pyrheliometer readings that correspond to 
certain air masses, reduced to the scale of Angstrom pyrheliometer 
No. 104. Since it is not practicable to obtain readings at the exact 
moment corresponding to these air masses, the indications of each 
instrument^ have been plotted on millimeter cross-section paper as 
shown in figs. 2 and 3, where abscissas represent air masses and ordi- 
nates represent the value of the second decimal figure in the logarithm 
of the pyrheliometer readings. The first decimal figure for the read- 
ings on any day may be determined from the value of the logarithm 
for zero atmosphere on that day. 

The logarithms of the readings corresponding to any desired air 
mass have been read off from the smooth curve that appears to best 
fit the observations, and then corrected by the amount necessary to 
reduce the readings to the scale of Angstrom pyrheliometer No. 104, 
the amount of the correction being obtained from the ratios given in 
Table 4, Comparison of pyrheliometers. Generally the curve repre- 
senting the probable mean of the observations approximates very 
closely to a straight line. 
Table 1. — WaahmgUm pyrheUometer readvnga reduced to the aoctle of AngMrom No. I04, 



Date. 








Air mass 


• 








5.0 


4.5 


4.0 


3.5 


3.0 


2.5 


2.0 


1.5 


1.0 


1905. 
Deo6mber 22. d. m 










1.019 
1.014 

1.069 
1.097 
1.002 
0.774 
1.062 
1.098 
0.919 
0.979 


1.111 
1.104 

1.155 
1.175 
1.106 
0.854 
1.154 
1.180 
1.032 
1.075 
0.850 
0.865 


1.211 
1.200 

1.279 
1.259 
1.228 
0.972 
1.237 
1.281 
1.108 
1.180 
0.971 
0.956 
0.960 
0.776 
1.096 
1.180 
1.036 
1.066 
1.141 
1.074 
1.284 
1.266 
1.245 
1.290 
1.292 
1.227 
1.265 
1.800 
1.246 
1.296 






December 26. d. m 


0.794 
* 6.*87i* 


0.827 

0.770 
0.912 


0.902 

0.852 
0.966 


0.960 

0.943 
1.024 
0.930 
0.675 
0.992 
1.016 






1906. 

January 9, p. m 

JaDuarr 10. p. m 










JaDuary 29. d. m 






January 80. n. m 












February 13, p. m 

February 15. d. m 




0.862 


0.921 
0.948 


1.890 
1.393 
1.214 
1.295 
1.110 
1.097 
1.117 
0.930 
1.230 
1.244 
1.119 
1.235 
1.218 
1.188 
1.413 
1.857 
1.343 
1.878 
1.896 
1.872 
1.393 
1.381 
1.858 




March 22. n. m 








Anril 2. n. in 












Anrll 17. a. m 










1.268 


Anrll 17. n. m 












1.257 


Anrll 18. a. m 












1.299 


MAV 18. D. m 












0.647 
0.977 
1.057 


1.114 


May 29. a. m 












1.S80 


May 29. n. m 








• •• •«••• 




1.874 


SeDtember 26. p. m 














October 8. p. m 










0.838 
1.000 
0.879 
1.083 
1.101 
1.068 
1.130 
1.107 
1.008 
1.061 
1.151 
1.060 
1.139 
0.801 


0.964 
1.068 
0.970 
1.176 
1.181 
1.158 
1.208 
1.190 
1.110 
1.159 
1.224 
1.148 
1.216 
0.894 




October 12. p. m 


0.769 


0.822 


0.878 
0.735 
0.981 


0.987 
0.804 
1.005 




October 15. p. m 




Koyember l . p. m 


0.801 


0.863 




Noyember 2. a. m 




Koyember 2. p. m 


0.786 


0.848 


0.916 


0.989 




Novflmbflr 8. a. m ........ . 




Noyember 3. p. m ........ . 


0.843 


0.904 


0.970 


1.040 




Noyember 6. a. m 




Noyemb<^r 6. p. m - , . t 


0.747 


0.815 


0.891 


0.972 




N ovember 7. a. m 




NnvAinhAr 7. n. m 


0.748 
0.914 


0.810 
0.9fr4 


0.883 
1.017 
0.641 
0.783 


0.962 
1.073 
0.717 




Noyember 22, p. m 

Noyember 24. d. m 




Noyember 27, p. m 


0.682 


0.704 


i.'26i 

















^ See p. 84, Part 2, Vol. I of this Bulletin for a description of the method by 
which instrumental observations have been reduced. 
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Tablb 1. — WaaMngion pyrheUometer readings, etc. — Ck>ntinued. 



Date. 






Air mass 










5.0 ; 4.5 

1 


10 

1 


1 


8.0 


2.5 


2.0 


1 
1.6 


1.0 


1907. 
Ja&uarr 21. d. m 


1 
0.844 Ml \ 


1 
0.960 
0.978 


1.026 
1.048 


1.102 
1.123 
0.780 
0.850 
1.029 


1.186 
1.202 
0.880 
0.912 
1.119 
0.986 
1.211 
1.248 
0.695 
1.133 
1.024 
1.107 
0.780 
1.108 
0.615 


1.276 
1.311 
0.992 
0.980 
1.217 
1.165 
1.297 
1.387 
0.848 
1.206 
1.131 
1.197 
0.922 
1.200 
0.756 
1.020 
1.276 
1.197 
0.846 
0.813 
1.018 
0.871 
0.991 
0.965 
0.982 
0.901 
0.874 


1 




jEDUftry 28t p. m 




a 914 






January 28^ a.m 








January 28. p. ni 


0.643 


0.688 


0.738 


0.792 






February 12. a. m 






February 15. a. m 










1.876 
1.887 




February 15. d. m 






1.003 


1.057 


1.132 
1.154 
0.589 
1.064 
0.928 
1.022 




February 18. a. m 








February 25. p. m 








0.612 


1.170 
1.282 
1.308 
1.299 




March 2. p. m 










March 15. p. m 




0.702 


0.765 
0.884 


0.886 
0.960 




March 20. p. m 






March 23, p. m .,,..., 








March 25! p. m 










1.022 


1.300 




March 29. p. m 












March 30. a. m 














April 2, a. m 










1.107 
1.005 


1.188 
1.097 


1.370 
1.306 
1.112 
0.982 
1.168 
1.014 
1.099 
1.110 
1.128 
1.062 
1.070 
0.783 
0.520 
0.886 
1.165 
1.084 
1.005 
0.950 
1.146 
1.098 


1.471 


April 2. p. m 












April 8. a. m 












April 3. p. m 












0.674 




April 24. p. m 












1.828 


April 25. a. m 












0.749 
0.893 
0.840 
0.855 




April 25. p. m 










0.805 


1.210 


May 18. a.ni 










1.276 


May 13. p. in 










0.745 




May 14. p. m 










1.192 


May 21 . p. m 
















May 22. a. m 
















June 17. p. m 
















0.755 


July l.p. m 


















July 27, a. m 












0.918 


1.034 


1.813 


July 31. a. m 














July 81. p. m 


















AumiBt 2. p. m 


















October 2. p. m 








0.781 


0.852 


0.931 
0.860 
1.085 
1.062 

"6.' 821* 
0.818 

"i.oos* 

0.930 
1.167 

0.822 
1.050 
1.117 
0.717 
1.020 
1.145 
1.180 
0. 9.'>3 
1.086 
1.118 
0.846 
1.082 


1.033 
0.971 
1.185 
1.158 
1.060 
0.944 
0.941 
0.951 
1.122 
1.012 
1.259 




October 7. p. m 










October 8. p. m 


0.668 


0.786 


0.850 


0.916 


0.993 
0.975 
0.887 
0.714 
0.712 
0.741 
0.959 
0.865 
1.081 

0.673 
0.978 
1.023 




October 9. a. m 






October 9. p. m 




0.702 
0.469 
0.469 
0.511 

■ ■6."682 
0.861 

0.474 
0.773 
0.787 


0.743 

"6.539" 
0.578 
0.805 
0.724 
0.929 

0.634 
0.886 
0.858 


"6.'62i* 
0.620 
0.655 
0.886 
0.786 
1.002 

0.699 
0.904 
0.937 


1.182 
1.085 
1.081 




October 10. p. m 






October 15. p. m 


0.407 
0.451 
0.568 
0.612 
0.797 

0.422 
0.754 
0.721 




Noyember 15, p. m 

TkAnAmhAr A. n. m 








December 6. d. m 






December 31. p. m 






lA)8. 
Januarv 8. p. m 






.T&fiiiArv Q n. m 


1.146 
1.220 
1.012 






Tftniiftrv I^ n. m 






January 17. a.m 






.Ta.niia.rv 17. n. m 






0.688 
0.907 
0.952 


0.742 
0.980 
1.022 


0.921 
1.060 
1.098 
0.825 






January 30. a. m 






1.238 
1.267 
1.047 






J&nn ary 80. P. m 










ITAhniarv n. n. m 










February 8. a. m 














February 8. p. m 








0.949 


1.087 


1.241 
0.977 
1.198 


1.357 
1.131 
1.301 
1.048 
1.257 
1.052 
1.243 
1.133 
1.185 




A •nrll A. n. m 










April 11. p. m 








0.883 


0.978 




Anril 18u p. m 










April 16. p. m 






0.788 


0.811 


0.900 
0.735 
0.817 


0.998 
0.828 
0.940 
0.845 
0.908 


1.106 
0.934 
1.081 
0.979 
1.038 


1.408 


April l7. a. m 








April 21. p. m 










1.428 


April 29. p. m 










1.812 


Iday 1, a. m 














MaT 26 D. m.... 




• ■ • ■ 








1.268 


June 2. a.m 










0.866 
0.696 
0.923 


0.959 
0.806 
1.018 


1.073 
0.934 
1.111 


1.201 
1.081 
1.197 
1.086 
1.052 


1.845 


June 8. p. m 










1.301 


June 16, p. m 

JunA 24. D n& 








• • • • 


1.320 
1.193 


.TnnA 27. a_ m 










0.740 


0.764 


0.901 


1.268 
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Curves a, a, and 6, 6, are plotted on the normal apectnira 

scale, the valuea of i being given at the bottom of the 

diagram. 
The remaining curves are plotted on th« aoale of a solar 

spectrum of constant intensity, the deviationa, «.. being 

given at the top of the diagram. 
The ordioates repreaent peroentagea for the transmiarion 

curves, and are relative valuea only for the curve o, o. 












1 














— r 
1 
































4 J 














— r 

r 
































1 














• 

1 
































jO 














1 

• 
































T^ 














1 

1 
































/J 














f- 






























^ 














































M 












% 


































^ 














































T ^ 


e 








T 






o 






























L-_18 


9 








t^ 


.4 


jb® 


r- 




























;' ^ 


A- 








tt 


tit 

e 






























/I ^ 


i 
uS 








01 


+*' 






























/ 


J 


♦ 








"^ 










































/ 


1 


A 




















































/ 


J 


? 

« 


















































I 






















































i 




s 










-o 


• 


ns- 


trr 




































/ 






^ 

« 








€ 


X 


€ 


X 


































1 


f 




u 


^ 

^ 








•«< 


.x*-' 


- 


^x 


































/ 


















Dx 




ox 
































J 


/ 








•I 










ox 


■ 


o 


« 






























/ 








3 


3 

• 










G> 


I 




»x 




























/ 












^ 

« 










€ 


<• 




« 


























/ 












i 


? 
/% 












t 




> 


3 




















> 


/" 














9 


? 

4 


















3f0 


















j^ 


<^ 
















^ 














« 


^J 




X 


o 












^ 


X^ 




















^ 


9> 












1 






u 










r-^ 


^ 


























•1 














• 


s 




•• la 

x< 


'^ 
































n 
















XS) 





^ 


r-^ 


10 


























- 






X 
X 

« s 


■A 












.^ 


?> 




^, 


X 


3 




























X 


«■ <q 








^ 


5^ 








« 




<! 


V. 


X© 


1 
















X 


1 










^ 


T 


i 


K 


.^ 










X 


1&, 






^ 


^. 














X 
X 














«- = 


.*H 


u-~ 








--« 


— 





.^ 


^ 

~ 





i« 




v*'-^ 
^ 




-».. 


-i 


+• 






•a 

X 












z 


^ 




















^.^ 






■ r^ 


*«* 


=» - 








X 












m 


■^ 1 


list 


li i 


1 
1 




; S( ie 1 


r^l?"; 


.^ « s 


^:? -^ ? ^ « J 


\ 1 


fe « S • t -^l 



s 

^ 

•a 

3 
O 

>» 

m 

u 
c 
a 
o 



3 

c 
a 

c 

o 

•c 
c 
d 



m 
c 

6 

c 
c 



u 

"E 

ac 

a 
< 
I 



o 



210 



PYRHELIOMETER AND POLARIMETER OBSERVATIONS. 211 



The data in Table 1 show the actual yariations that oocur in the 
amount of solar radiation that reaches the surface of the earth on clear 
days. In Table 2 the pyrheliometer readings have been reduced to 
the Smithsonian actinometrio standard by means of the ratios given 
in Table 6, Comparison of pyrheliometers^ and also to mean solar 
distance. These data, therefore, more clearly show the effects of the 
seasonal yariations in atmospheric transparency than do the data in 
Table 1. The readings are reduced to the Smithsonian standard in 
order that the values of the solar constant that are to be computed 
may be comparable with the values that have been published by Mr. 
Abbot and Mr. Fowle of the Smithsonian Institution.' 

In fig. 1, a, a, is the intensity curve for the normal solar spectrum 
outside the earth's atmosphere, as derived from Abbot's Mount Wil- 
son determinations,* and b, b, is a curve showing the mean vertical 
transmission of the atmosphere at Washington,* also plotted on the 
normal spectrum scale. 

Table, 2— Washington pyrheHometer readmga reduced to the Smithsonian actmomeiriC 

standard, and to mean solar distance. 



Date. 








Air mau 


. 








5.0 


4.6 


4.0 


8.5 


8.0 


2.5 


2.0 


1.6 


1.0 


1906. 
December 22. d. m 










1.095 
1.090 

1.122 
1.179 
1.080 
0.885 
1.151 
1.186 
1.014 
1.087 


1.194 
1.187 

1.288 
1.268 
1.192 
0.922 
1.249 
1.280 
1.118 
1.194 
0.952 
0.969 


1.802 
1.290 

1.874 
1.862 
1.824 
1.048 
1.840 
1.890 
1.228 
1.811 
1.090 
1.071 
1.076 
0.882 
1.262 
1.288 
1.167 
1.212 
1.274 
1.266 
1.404 
1.884 
1.360 
1.410 
1.412 
1.838 
1.880 
1.418 
1.859 
1.403 






December 26, p. m 

1906. 
JanaiirT 9. p. m r t 


0.863 


0.909 

0.827 
0.980 


0.969 

0.916 
1.028 


1.032 

1.013 
1.101 
1.008 
0.695 
1.074 
1.101 










January 10. p. m 


0.936 






January 29. p. m 






January 30. p. m 












February 18. n. m 




0.932 


0.998 
1.028 


1.441 
1.510 
1.840 
1.489 
1.243 
1.229 
1.261 
1.058 
1.405 
1.420 
1.250 
1.379 
1.860 
1.402 
1.645 
1.488 
1.468 
1.506 
1.626 
1.497 
1.520 
1.506 
1.481 




February 16. p. m 






March 22. p. m 








April 2. p. m 












Api il 17. a. m. 










1.420 


April 17. p. m 












1.409 


April 18. a. m 












1.466 


May 18. p. m 












0.786 
1.116 
1.207 


1.267 


Met 29. a.]n 












1.576 


MaT 29. D* m . • • • • . 












1.669 


September 26. p. m 














October 8. p. m 










0.986 
1.117 
1.038 
1.185 
1.204 
1.167 
1.285 
1.209 
1.100 
1.158 
1.265 
1.144 
1.284 
0.870 


1.066 
1.198 
1.144 
1.286 
1.291 
1.260 
1.820 
1.806 
1.211 
1.264 
1.886 
1.247 
1.816 
0.968 




October 12. p^ m 


a 869 


0.918 


0.980 
0.867 
1.018 


1.046 
0.949 
1.099 




October 16. p. m 




Noyember 1, p. m. 

N'nvAm'hAr 2 a- m 


0.876 


0.944 




Noyember 2. p. m 


a859 


0.927 


1.002 


1.081 




Noyember 8. a. m 




Noyember 8, p. m 

Noyember 6. a. m 


0.921 


0.987 


1.060 


1.186 




Noyember 6, p. m 

Noyember 7. a. m 


0.816 


0.890 


0.972 


1.060 




Noyember 7. p. m 


0.810 
0.990 


0.883 
1.044 


0.968 
1.102 
0.694 
0.847 


1.060 
1.162 
0.776 




Noyember 22, p. m 

Noyember 24. p. m 








Noyember 27, p. m 


0.688 


0.761 


'i.298 

















* Annals of the Astrophysloal Observatory of the Smithsonian Institution, Vol. 
II, p. 96-98. 

' Ibid., p. 105. For convenience in plotting, Abbot's figures for the mean inten- 
sity, normal scale, have been multiplied by 0.06. * Ibid., p. 113. 
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Tjlbur 2. — WaahmgUm pyrkeKometer readings, etc. — Continued. 



Date. 


Air masB. 


5.0 


4.6 


4.0 


&5 


8.0 


2.6 


2.0 


1.5 


1.0 


1907. 
Januarr 21. p. m 


0.906 


0.969 
0.984 


1.038 
1.058 


1.104 
1.128 


1.185 
1.209 
0.840 
0.916 
1.114 


1.276 
1.294 
0.948 
0.988 
1.212 
1.069 
1.313 
1.349 
0.757 
1.237 
1.126 
1.220 
0.861 
1.224 
0.681 


1.878 
1.411 
1.060 
1.066 
1.318 
1.264 
1.406 
1.452 
0.924 
1.816 
1.248 
1.320 
1.041 
1.326 
0.838 
1.130 
1.417 
1.348 
0.989 
0.916 
1.145 
0.980 
1115 
1.095 
1.115 
1.023 
0.935 






Janaary 28, p. m 






January 28, a. m 

January 28, p. m 


• « • • • 

0.691 






0.741 


6.795 


0.854 






February 12. a. m 






February 16, a. m 








1.491 
1.603 




February 15. p. m 






1.068 


1.146 


*i.*227' 
1.255 
0.641 
1.162 
1.020 
1.127 

"i.'iso' 




February 18, a. m 








February 25, p. m 








0.677 


1.274 
1.400 
1.437 
1.4S2 




March 2, p. m 










March 15, p. m 




0.772 


"6.'84i" 
0.975 


0.917 
1.047 






March 20, p. m 






March 23, p. m 








March 25, p. m • 




* 

1 


1.437 




March 29, p. m - . . 


1 







March 80, a. m 




1 






. 


April 2, a. m 








i.229 
1.182 


1.820 
1.296 


1.521 
1.471 
1.236 
1.106 
1.808 
1.141 
1.287 
1.260 
1.281 
1.195 
1.218 
0.891 
0.596 
0.960 
1.835 
1.241 
1.150 
1.086 
1.274 
1.218 

"i."8i6' 

1.201 
1.194 


1.684 


April 2, p. m 




• ■ • 

1 




•*«■.«.. 


April 8, a. m 




1 






April 8, p. m 




< 




a 760 




April 24, p. m 




I 1 


1.493 


April 25, a. m 




1 




a 842 
1.006 
0.958 
0.971 




April 25, p. m i 


:::::::v:::::::!:::::::: 


0.906 


1.871 


May 13, a. m j 


1 ' 


1.448 


May 13, p. m 


'^'.\'^v/ v^y//y.'.'.'.v.'.'. 


0.845 




May 14, p. m 




1 


1.868 


May 21, p. m 






1 








May 22^ a. m 






1 








June 17, p. m 












0.865 


July 1, p. m 




1 










July 27, a. m 




1 




'i."65i' 


1.184 


1.605 


July 81, a. m 




1 






July 31, p. m - - - - - 




1 










Aujruat 2, p. m 


1 




1 










Octobers, p. m 


1 






0.865 


0.948 


1.012 
0.954 
1.208 
1.177 

"6.969' 
0.904 

"i.'687" 
1.003 
1.259 

0.882 
1.137 
1.200 
0.771 
1.097 
1.234 
1.272 
1.029 
1.176 
1.209 
0.941 
1.209 


i.i49 

1.077 
1.314 
1.284 
1.176 
1.045 
1.038 
1.034 
1.210 
1.092 
1.358 




October 7, p. m 










October 8, p. ra 


0.741 


0.872 


0.948 


1.026 


'i.'i6i" 

1.080 
0.927 
0.790 
0.786 
0-805 
1.034 
0.923 
1.167 

0.723 
1.050 
1.099 




October 9, a. m 




October 9, p. m 




0.778 
0.520 
0.518 
a555 

6.735' 
0.928 

0.510 
0.880 
0.846 


0.828 

"6.' 595' 

0.628 
0.869 
0.781 
1.002 

0.678 
0.858 
0.928 


"6.' 688' 
0.684 
0.711 
0.984 
0.848 
1.081 

0.644 
0.971 
1.007 




October 10, p. m 






October 15, p. m 


0.450 
0.490 
0.613 
0.660 
0.860 

0.453 
0.810 
0.775 




November 15, p. m 

December 5, p. m 








December 6, p. m 




December 81, p. m 

January 8. p. m 










January 9. p. m 


■ • * • • • • 

1.231 
1.811 
1.088 






January 14. p. m 







January 17, a. m 


1 
........ ........ 


January 17, p. m 






6.735' 

0.978 

1.026 


0.797 
1.067 
1.102 


0.990 
1.143 
1.184 
0.891 




January 80, a. m 






1.834 
1.366 
1.131 


|. ...... . 


January 30, p. m 






! 


February 6, p. m 








February 8, a. m 











j 


February 8, p. m 








1.026 


1.121 


1.841 
1.067 
1.888 


i.467 
1.268 
1.452 
1.166 
1.407 
1.179 
1.895 
1.278 
1.840 




April 4, p. m 










April 11, p. m 








0.986 


1.092 




April 18, p. m 










April 16, p. m 






0.821 


0.908 


'i.*668 
0.828 
0.917 


1.118 
0.928 
1.056 
0.954 
1.025 


1.238 
1.046 
1.214 
1.104 
1.172 


1.S70 


April 17, a. m 








April 21, p. m 










1.608 


April 29, p. m 










1.479 


Mayl. a.m 














May 26, p. m 












1.447 


June 2, a. m 










0.979 
0.797 
1.058 


1.096 
0.928 
1.161 


1.227 
1.069 
1.274 


1.374 
1.237 
1.878 1 
1.189 ■ 
1.208 


1.638 


June 8, p. m 










1.489 


June 16, p. m 










1.514 


June 24, p. m 










1.370 


June 27, a. m 










0.850 


0.866 


1.034 


1.456 
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As suggested by Angstrom', if we express the coefficient of general 
atmospheric transmission for any waye length by the equation 

yA = ?W (1) 

and the corresponding intensity of solar radiation by 

X.= »^W (2) 

then the radiation received at the surface of the earth after the solar 
rays have past thru an atmospheric diffusing layer of thickness m will 
be ezprest by 

Qm = /^(^) [<P Wfd X (3) 

Since the function ^ (X) is not exprest by any known law, the prob- 
lem may be simplified by assuming a dispersion, x, that will give a solar 
spectrum of constant intensity. 

If we were able to integrate the equation of the curve a, a, 

At As 

Jh=-f^{X)dX, 

Ai Ai 

the ratios between the integrals for successive values of X and the 
integral for the total range of wave lengths in the solar spectrum 
would give the relative quantities of radiant energy, or heat, received 
by the earth from different parts of the solar spectrum. These 
ratios would also give the relative distances on the axis of x between 
the corresponding values of X, or the deviations, x^^, in a spectrum of 
constant intensity. A graphical integration has been effected by 
counting the number of squares on millimeter cross-section paper 
included between the portions of the curve a, a and the axis of x cor- 
responding to the values of X given in Table 3. Following Abbot* 
there has been added to the total number of squares included between 
the limits X =s 0.387 fi and X =s 2.428 /z, 1.3 per cent for ultraviolet 
radiation and 0.55 per cent for infra-red radiation, outside these limits. 
In column 2 of Table 3 are given the deviations of Xj^ thus computed, 
and in columns 3 and 5 are given Abbot's^ corresponding values of 
the mean atmospheric transmission above Washington and above 
Mount Wilson, as derived from bolometric observations. These latter 
are also plotted, on fig. 1, as the ordinates of the curves c, c and d, d, 
the abscissas, x^, representing the deviations in the spectrum of con- 
stant intensity. 

> M6thode nouvelle pour I'^tude de la radiation solaire par Knut Angstrdm. 
Nova Acta Regies Societatis Bcientiarutn Upsaliensis. Ser. lY. Vol. 1, N. 7. 
•Ibid., p. 56. T Ibid., p. Ill and 113. 
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Table 3. — VertUxU tranmniMion of atmoephere. 



% 


'* 


Abore WaahiDgton. 


AboTe Mount WilsoD. 


A 


ObaenrecL 


Compated. 


Obaerred. 


Computed. 


0.387 


0.0183 


0.430 


0.438 


0.68M 


0.6599 


0.S90 


0.0171 


0.445 


0.464 


0.6897 


0.6754 


0.8942 


0.0245 


0.499 


0.482 


0.7090 


a 6961 


0.8987 


0.0334 


0.585 


0.510 


0.7180 


0.7183 


0.4037 


0.0435 


0.653 


0.688 


0.7301 


0.7360 


0.4091 


a 0641 


0.564 


0.555 


0.7411 


0.7509 


0.4147 


0.0641 


0.575 


0.672 


0.7504 


0.7627 


0. 4210 


0.0751 


0.587 


0.688 


0.7654 


0.7739 


0.4276 


0.0866 


0.594 


0.603 


0.7728 


0.7841 


0.4343 


0.0987 


0.611 


0.617 


0.7852 


0.7936 


0.4417 


0.1122 


0.631 


0.631 


0.7917 


0.8030 


0.4494 


0.1267 


0.639 


a646 


6.8054 


0.8120 


0.4578 


0.1427 


0.647 


0.669 


0.8165 


0.8210 


0.4666 


0.1595 


0.666 


0.672 


0.8274 


0.S294 


0.4762 


0. 1777 


0.674 


0.686 


0.8308 


0.8S77 


0.4861 


0.1962 


0.689 


0.697 


0.8378 


0.8464 


0.4974 


0.2144 


0.702 


0.708 


0.8469 


0.8623 


0.6094 


0.2352 


0.710 


0.720 


0.8591 


0.8596 


0.6226 


0.2576 


0.717 


0.732 


0.8645 


0.8668 


0.5370 


0.2818 


0.725 


0.743 


0.8683 


0.8740 


0.6526 


0.3073 


0.740 


0.755 


0. 8751 


0.8810 


0.6697 


0.3346 


0.745 


0.766 


0.8742 


0.8879 


0.5889 


0.3641 


0.751 


0.778 


0.8785 


0.8948 


0.6098 


0.3948 


0.768 


0.789 


0.8890 


0.9015 


0.6333 


0.4280 


0.791 


0.800 


0.9068 


0.9082 


0.6610 


0.4636 


0.815 


0.812 


0.9236 


0.9149 


0.6926 


0.5013 


0.835 


0.823 


0.9340 


0.9216 


0.7280 


0.5408 


0.850 


0.884 


0.9449 


0.9280 


0.7690 


0.6819 


0.860 


0.845 


0.9622 


0.9843 


0.818 


0.6250 


0.871 


0.856 


0.9588 


0.9404 


0.877 


0. 6707 


0.883 


0.867 


0.9631 


0.9466 


0.946 


0.7148 


0.892 


0.876 


0.9675 


0.9521 


1.034 


0. 7610 


0.906 


0.886 


0.9687 


0.9576 


1.127 


0.8010 


0.912 


0.894 


0.9706 


0.9621 


1.239 


0. 8407 


0.916 


0.902 


0.9711 


0.9664 


1.867 


0. 876? 


0.917 


0.909 


0.9746 


0.9702 


1.508 


0.9082 


0.923 


0.914 


0.9775 


0.9738 


1.648 


0.9337 


0.933 


0.919 


0.9766 


0.9768 


1.786 


0.9546 


0.926 


0.922 


0.9724 


0.9778 


1.924 


0.9709 


0.916 


0.92S 


0.9800 


0.9793 


2.060 


0.9817 


0.904 


0.927 


0.9000 


0.9803 


2.196 


0.9880 


0.909 


0.928 


0.9740 


0.9809 


2.316 


0.9919 


0.894 


0.929 


0.9649 


0.9812 


2.428 


0.9945 


0.876 


0.929 


0.92S1 


0.9816 



Equation (3) may now be exprest in the form — 






«1 






(4) 



and equation (1) may be written 

Vx = ?»(«?) (6) 

Assuming that f> {x) has the exponential form, we may express (5) by 

y^^pai^ (6) 

Substituting for y^ the mean atmospherio transmission factors for 
Washington, given in column 3 of Table 3, and solving equation (6) by 
the least-squares method, we obtain 

y^=0.93^-« (7) 
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Similarly, substituting the mean atmospheric transmission above 
Mount Wilson given in column 5 of Table 3, we obtain 

y^=0.dSafi'«^ (8) 

The difference in the constants of these two equations is without 
doubt due to the difference in the general atmospheric absorption, viz, 
the scattering by the gas molecules and dust particles, above the two 
observing points. The transmission is the complement of the absorp- 
tion, and Angstrom suggests that we consider the general transmission 
as depending on the density of the atmospheric diffusing layer. Bep- 
resenting this density by d, we may introduce this term in equation 

(6) as follows: 

y^^p^x^ni) (9) 

Assuming that for the mean conditions at Washington ^ = 1, from 
equations {1) and (8), we find that for the mean conditions at Mount 
Wilson d= 0.26, and f (^)=^* . 

Equations (7) and (8) may therefore be exprest by the general 
equation 

y, = 0.93«a;0i«* (10) 

In columns 4 and 6 of Table 3 are given the computed transmission 
coefficients when ^=1 and 0.25, respectively. These values have been 
plotted on fig. 1 as the ordinates of the curves c', & and d\ d', 
respectively. 

It therefore appears that this equation enables us to compute the 
general atmospheric transmission corresponding to any wave length 
and to densities of the diffusing atmospheric layer representing the 
mean conditions at Washington and at Mount Wilson. The equation 
is now to be tested to see if it is applicable to other values of S. 

For observations thru any air. mass m, equation (10) takes the form 

yj=0.93»««a;0i*»^ (11) 

Integrating this equation between the limits xssQ and a7sl,.and at 
the same time multiplying by the solar constant, since we have assumed 
the ordinate of our spectrum of constant intensity to be 1, we obtain 

Q»- Q./o.93«' (afi.^^*) dx = g. i4^ (12) 

where Q^sthe total radiation that would be received at the surface 
of the earth after it had been depleted by passing thru a diffusing 
atmospheric layer of thickness m and density ^, disregarding the losses 
due to such absorption by gases as is represented by the bands of the 
solar spectrum. 
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Abbot' states that the percentage of depletion of solar radiation due 

to absorption by water vapor above Mount Wilson may be exprest by 

the equation 

F^:=^B.1+0.12 E^m (13) 

and above Washington by 

J^^=5.2+0.12 E^m (14) 

He also states that the difference between the first terms of the 

second members of these two equations is probably due to the fact that 

*' Owing to the general absorption being greater above Washington than 

above Mount Wilson there is less radiation available to be absorbed 

by water vapor above Washington." 

In other words, 

iP=^(a)+0.12^,m (15) 

where JS^^s 2.3 ^^ represents the depth in millimeters to which the 
earth's surface would be covered by water if all the aqueous vapor were 
precipitated, e^ representing the vapor pressure at sea level in milli- 
meters. 
Equation (15) takes the form 

i?;= (5.9-0.8^) +0.12 Ejm (16) 

Equation (16) does not allow for the slight band absorption by 
atmospheric gases other than water vapor. From an examination of 
holograms made at the Astrophysical Observatory, Washington, this 
apparently amounts to only about 0.2 per cent of the solar radiation. 

The total band absorption may, therefore, be exprest by 

^o'= <?e[(-^61--0^8 iJ)+.0012 Ejrn\ (17) 

Subtracting equation (17) from equation (12) we obtain 

^-- ^0 ( l + Q.ism^ - [(.061-.008^)+.0012^,m.J j . . . (18) 

Equation (18) represents the total radiation received at the surface 
of the earth after the rays have been depleted both by general atmos- 
pheric absorption or scattering and also by selective gas absorption. 
From observations thru two air masses, as thru m and m+1, we obtain 

o.93«('»+i) r 

(.061-.0085) + .0012 E^{m+1) 



Qm+i ^ l+0.18(m +l)^^ 
Q^ 0.93«'« 



(.061— .008^) + .0012 E^m 



(19) 



l+0.18m^ 

from which ^ may be computed. Having determined ^, the solar con- 
stant is found at once from equation (18) in the form 

•Ibid., p. 130. 
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Q.= 



0.93«« 



1+O.lSmd^ 



Q 



m 



-|(.061-. 



008^) +.0012 Ejm 



] 



(20) 



Tablb 4.— iZcUio, Qt/Qf 



i 


eo (mm). 


1.0 


2.0 


8.0 


4.0 


5.0 


6.0 


0.25 


.900 


.895 


.891 


.887 


.882 


.877 


0.80 


.890 


.885 


.881 


.876 


.871 


.865 


0.85 


.888 


.878 


.878 


.868 


.863 


.857 


0.40 


.876 


.870 


.865 


.860 


.865 


.849 


0.45 


.868 


.862 


/ .867 


.852 


.847 


.841 


0.50 


.861 


.855 


.850 


.844 


.839 


.833 


0.55 


.854 


.848 


.842 


.836 


.881 


.825 


0.60 


.847 


.841 


.885 


.830 


.824 


.817 


0.65 


.841 


.835 


.829 


.)>24 


.817 


.810 


a 70 


.836 


.829 


.828 


.817 


.811 


.804 


0.75 


.829 


.822 


.816 


.810 


.804 


.796 


0.80 


.823 


.815 


.809 


.808 


.797 


.789 


0.85 


.817 


.809 


.803 


.7% 


.790 


.782 


0.90 


.811 


.803 


.797 


.790 


.783 


.775 


0.95 


.805 


.797 


.791 


.784 


.777 


.769 


1.00 


.800 


.792 


.785 


.778 


.771 


.768 


1.05 


.796 


.788 


.780 


.773 


.766 


.758 


1.10 


.791 


.783 


.775 


.768 


.761 


.758 


1.15 


.786 


.778 


.771 


.763 


.756 


.748 


1.20 


.781 


.773 


.766 


.758 


.750 


.742 


1.26 


.776 


.768 


.760 


.762 


.744 


.736 



Table 5. — Evaluation of 



0.93 



23 



1 +0.36 h 



k 



F'« 



8 


Co (mm). 


1.0 


2.0 


8.0 


4.0 


6.0 


6,0 


0.25 


.749 


.744 


.738 


.733 


.727 


.722 


0.80 


.783 


.728 


.722 


.717 


.711 


.706 


0.85 


.718 


.718 


.707 


.702 


.696 


.691 


0.40 


.703 


.698 


.692 


.687 


.681 


.676 


0.45 


.690 


.685 


.679 


.674 


.668 


.663 


0.50 


.678 


.673 


.667 


.662 


.666 


.651 


0.55 


. 666 


.661 


.655 


.650 


.644 


.689 


0.60 


.665 


.650 


.644 


.639 


.633 


.628 


0.65 


.644 


.689 


.633 


.628 


.622 


.617 


0.70 


.6^4 


.629 


.623 


.618 


.612 


.607 


0.75 


.624 


.619 


.618 


.608 


.602 


.697 


0.80 


.614 


.609 


.603 


.598 


.592 


.687 


0.85 


.606 


.601 


.595 


.690 


.584 


.679 


0.90 


.697 


.592 


.586 


.581 


.675 


.570 


0.96 


.689 


.684 


.578 


.573 


.667 


.662 


1.00 


.580 


.675 


.669 


.664 


.658 


.558 


1.05 


.572 


.567 


.561 


.556 


.560 


.645 


1.10 


.564 


.569 


.653 


.548 


.642 


.587 


1.15 


.656 


.651 


.546 


.640 


.534 


.529 


1.20 


.549 


.644 


.638 


.533 


.627 


.622 


1.25 


.542 


.587 


.531 


.626 


.520 


.615 
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Table 4 is a section of a more exiensive table that has been oom- 
puted, giving the values of ^^ where m =s 2, for yalues of d ranging 

from Q.20 to 2.20, and for yalues of e^ ranging from 0.25 to 20.0 milli- 
meters. Table 5 is a section of a similar table giving the values of the 
denominator of the second member of equation (20) corresponding to 
the range of values for d and e^ indicated above. As an illustration of 
the use of these tables, from Table 2 it is seen that on December 22, 

1905, the ratio 9i = ^i^ = 0.841. From observation, c, = 4.17, and 
from Table 4, the value of d corresponding to these values of ^ and e, 
is found to be 0.514. Prom Table 5 the value of ^ ^^\,n ^ — -^o' ^^' 

l+O.ob o* 
responding to d = 0.514 and e^ = 4.17, is 0.658, and consequentiy, 

= ^« — ^-^^^ -. 1 979 
^^ 0.668 0.658 ' ' 

By similar computations the value of the solar constant has been 

determined from observations made with the Angstrom pjrrheliometer 

at the Central Office in Washington on sixty-nine different occasions 

between December 22, 1905, and June 30, 1908, generally on different 

days but occasionally in the morning and again in the afternoon of the 

same day. These values are given in column 5 of Table 6. The mean 

value is 2.015, or within 0.8 per cent of the mean value computed by 

Abbot from bolometric observations made on Mount Wilson.' The 

highest value obtained was 2.335 on April 21, 1908, and the lowest 

value was 1.812 on April 17, 1908. On neither of these days were the 

meteorological conditions considered good. On the afternoon of April 

21, while the observations plotted very nearly in a straight line, there 

was a tendency to convexity rather than to concavity, indicating that 

the atmospheric transmission became less as the day advanced. There 

was also a steady falling off in the percentage of polarization of blue 

sky light, ^^ while usually it increases as the sun approaches the horizon. 

On the morning of April 17 observations were discontinued at 9 a. m. 

on account of the approach of cirrus clouds. It is therefore probable 

that on this day also, altho the pyrheliometric observations plotted in 

a fairly straight line, the atmospheric transmission was steadily de- 

•Ibid.. p. 96 and 97. 

1® For a brief reference to the relation between atmospheric transmission and the 
percentage of polarization of blue sky light, see Proceedings of the Third Ck>nven- 
tionof Weather Bureau Officials, held at Peoria, 111., September, 1904, p. 69-73. 
The subject will be more fully considered at another time. 
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creasing. Diminishing atmospherio transmission during the afternoon 
hours will cause the computed value of the solar constant to be too 
high, while diminishing atmospheric tr/insmission during the morning 
hours will cause the computed value of the solar constant to be too 
low. Correct values can be obtained only when the atmospheric con- 
ditions are constant during the period of observation, which is usually 
about two hours. 

On only five occasions did the computed value of the solar constant 
exceed 2.15 and on only six occasions was it less than 1.90. In most 
cases the departure from the mean value does not exceed 3 per cent. 

Table 6. — Solar eonatant computctHona from Washington observationa. 



Date. 



1905. 
Deoember 22, p. m. 
December 26, p. m. 

1906. 
January 9. p. m. . 
January 10, p.m. 
January 29, p.m. 
January 30, p. m. 
February 18, p. m. 
February 15, p. m, 
March 22, p. m 
April 2, p.m. 
April 17, a. m. 
April 17, p.m. 
April 18, a. m . 
May 18, p. m.. 
May 29, a. m.. 
May 29, p. m. . 
October 15, p. m 
November 1, p.m 
November 2, a. m 
November 2, p.m 
Novembers, a. m 
November 3, p. m. 
November 6, a. m 
November 6, p. m 
November 7, a. m 
November 7, p. m. . . 
November 22, p. m . 
November 27, p. m. . 

1907. 
January 21, p. m. . . . 

January 23, p. m 

January 28, a. m. . . . 
February 12, a. m. . . 
February 15, p. m. . . 
February 18, a. m . . . 
February 26^ p.m.. . 

March 2, p.m 

March 15, p. m 

March20, p. m 

March 2^ p. m 

March 25, p.m 

March 29, p.m 

April 2, a.m 

April 2, p.m 

Aprils, p. m 

April 24, p. m 

April 25, a.m 

April26, p. m 



Qt/Qf 



0.841 
0.845 

0.817 
0.&72 
0.816 
0.773 
0.859 
0.853 
0.829 
0.829 
0.766 
0.760 
0.789 
0.696 
0.794 
0.821 
0.819 
0.844 
0.870 
0.868 
0.876 
0.867 
0.822 
0.839 
0.886 
0.842 
0.879 
0.807 

0.863 
0.857 
0.786 
0.846 
0.873 
0.863 
0.694 
0.888 
0.820 
0.854 



0.852 



0.867 
0.840 



0.789 



«o 



4.17 

2.87 

1.96 
1.32 
8.30 
5.86 
4.17 
2.16 
1.78 
2.62 
4.57 
4.44 
4.80 
8.50 
6.50 
9.90 
7.06 
3.20 
3.45 
3.68 
4.57 
3.38 
4.95 
3.68 
S.15 
8.02 
4.95 
4.57 

1.76 
0.99 
1.45 
0.91 
1.45 
1.32 
2.79 
4.44 
8.88 
3.62 
7.62 
4.60 
9.96 
2.36 
1.80 
8.38 
3.66 
6.76 
6.27 



0.514 
0.640 

0.785 
0.415 
0.785 
0.960 
0.400 
0.510 
0.710 
0.660 
1.080 
1.150 
1.315 
1.395 
0.750 
0.440 
0.665 
0.530 
0.366 
0.420 
0.290 
0.440 
0.620 
0.645 
0.270 
0.550 
0.266 
0.750 

0.455 
0.580 
1.105 
0.620 
0.400 
0.480 
1.960 
0.255 
0.710 
0.460 



0.440 



0.410 
0.620 



1.176 



w!b.) (Fowie. 



1.979 
1.960 

2.249 
1.940 
2.153 
1.868 
1.963 
2.075 
1.947 
2.071 
1.989 
1.994 
2.100 
1.838 
2.104 
2.000 
2.006 
2.131 
1.966 
1.991 
1.966 
2.076 
2.129 
2.113 
1.942 
2.076 
1.942 
2.146 

2.004 
2.101 
1.902 
2.024 
2.006 
2.129 
2.076 
1.920 
2.008 
1.958 



1.970 



2.089 
2.088 



1.881 



2.068 
2.089 

2.818 
1.996 
2.176 
2.060 
2.016 
2.128 
1.999 
2.136 
2.061 
2.081 
2.211 
2.000 
2.229 
2.146 
2.012 
2.166 
2.054 
2.073 
2.062 
2.081 
2.201 
2.201 
2.030 
2.156 
2.014 
2.232 

2.063 
2.064 
1.948 
2.067 
2.070 
2.241 
2.122 
1.926 
2.074 
2.033 
2.283 
2.066 
2.118 
2.121 
2.121 
2.196 
2.192 
2.014 
1.893 



Bela. 

tive 

weight 



Quadrant. 



4 
6 

3 
4 
8 
2 
6 
6 
6 
6 
9 
9 
5 
8 
9 
7 
4 
6 
4 
8 
4 
8 
6 
8 
1 
6 
6 
2 

6 
4 
1 
1 
6 
1 
1 
2 
2 
S 
1 
2 
1 
8 
4 
1 
2 
2 
1 



High 


Low 


area. 


area. 


9 




3 




16 




3 




6 






13 


2 


4 


16 


12 


16 




7 




2 




2 




2 




8 




14 


20 


6 




11 




14 




2 




2 




14 




14 




14 




14 




2 


• ■•••«■■« 


2 




16 






12 


7 




14 




7 




7 




16 




6 




14 




16 




7 




14 




17 




12 




16 




2 




2 




2 




7 




8 




8 





Wind. 



Dir. 



8W. 
S. 

nw. 

8. 

nw. 

8. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

ne. 

nw. 

nw. 

nw. 

nw. 

nw. 

n. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

8. 

se. 

80. 

n. 
n. 
nw. 
nw. 

8. 



Vel. 



12 
8 

18 

9 

5 

12 

9 

16 

18 

13 

12 

12 

7 

6 

17 

12 

10 

11 

9 

9 

7 

6 

10 

10 

10 

9 

14 

18 

12 
7 
7 
9 
7 
7 

10 

9 

6 

9 

4 

4 

4 

10 

6 

4 

18 

10 

18 
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Table 6.— Solar cowUcmi eampuiations from Waahinffton obaervaliona — Continued. 



Date. 



<2s/Qi. 



«o 



1907. 
May 13, a.in.... .. 

May 18, p. m 

May 14, p. m 

June 17, p. m 

July 27, a. m 

July 31, a.m 

October 8, p. m 

October 9, a. m. . . . . 

October 9, p. m 

October 10, p. m . . . 

October 15, p. m 

NoTeraber 15, p. m. .^ 
December 31, p. m. . 

1908. 

January 9, p. m 

January 14, p.m.... 
January 30, a. m.... 
January 30, p. m ... . 
February 6, p. m. . . . 
February 8, p. m. . . . 

April 4. p.m 

April 11, p. m 

April 16, p. m 

April 17, a. m 

April 21, p.m 

April 29, p. m 

May li ft- m 

June 2, a.m 

June 8, p.m 

June 16, p.m 

June 27, a. m 



Means. 



0.757 
0.758 



0.787 



0.838 
0.841 
0.789 
0.756 
0.757 
0.779 
0.859 

0.868 
0.839 
0.856 
0.867 
0.787 
0.836 
0.748 
0.816 
0.814 
0.787 
0.756 
0.746 
0.765 
0.798 
0.745 
0.832 
0.710 



7.67 

6.76 

12.21 

11.85 

9.47 

12.68 

6.27 

6.16 

8.00 

8.18 

6.36 

3.45 

1.69 

1.45 
2.49 
1.02 
1.07 
3.30 
1.62 
1.96 
3.16 
2.74 
8.81 
1.96 
4.75 
8.63 
8.18 

12.68 
7.87 

18.61 



(W. B.) 



(Fowl. 



e.) 



0.965 
1.000 



0.660 



0.460 
a480 
0.965 
0.945 
1.110 
1.020 
0.485 

0.535 
0.590 
0.635 
0.460 
0.965 
0.670 
1.440 
0.740 
0.775 
0.930 
1.870 
1.250 
1.160 
0.650 
0.783 
0.460 
0.955 



1.991 
2.035 



1.987 



1.997 
1.945 
2.043 
1.900 
1.922 
1.887 
2.000 

1.843 
2.018 
1.994 
1.988 
1.970 
2.102 
2.127 
2.179 
2.031 
1.812 
2.336 
2.115 
2.170 
2.028 
1.983 
1.948 
1.992 

2.015 



2.174 
2.174 
2.131 
2.063 
2.145 
2.068 
2.097 
2.032 
2.032 
2.051 
2.082 
1.916 
2.064 

1.899 

2.091 

2.046 

2.046 

2.041 

2.149 

2.185 

2.254 

2.203 

1.898. 

2.878 

2.224 

2.246 

2.166 

2.164 

2.070 

2.192 

2.099 



Rela- 
tive 



Quadrant. 



Wind. 



weight! High I Low ^ ^^^ \ ^^^ 



area, i area. 



10 
10 
1 
1 
3 
1 
3 
2 
1 
8 
4 
2 
4 

2 
8 
8 
7 
8 
4 
1 
1 
4 
2 
5 
8 
1 
3 
1 
2 
2 



4 
4 
3 
2 
7 



16 
1 
1 



3 
12 
20 



13 



2 

12 

7 

16 

16 

5 

6 



20 



■•6]. 

8 I. 
15 
14 

4 

6 



16 
6 
8 
6 
2 



20 



20 
6 



a 

8. 
8. 
8W. 

nw. 
nw. 
nw. 
ne. 

9L 
16. 

nw. 

8. 

nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
ne. 

86. 

< nw. 
s. 

nw. 
nw. 

80. 

nw. 

8W. 



8 

12 
9 
5 

IS 
t 

22 
/ 
5 
7 
8 
8 

12 

27 
20 
14 

10 

9 

14 

15 

26 

11 

6 

17 

8 

17 

7 

8 

9 

8 



In column 6 of Table 6 are giren the values of the solar constant, 
computed from Fowle's formula. ^^ The pyrheliometric observations 
were extrapolated to zero atmosphere by means of the straght line 
that appeared to best fit them, as shown in figs. 2 and 3, the results 
thus obtained being multiplied by 1.124. Thus, from fig. 2 it is seen 
that on November 6, 1906, the logarithm of the pyrheliometer readings 
for both a. m. and p. m. observations, extrapolated to zero atmosphere, 
equals 0.2540. To this is to be added 0.0457 to reduce the readings 
to the Smithsonian actinometric scale, and 0.0079 is to be subtracted 
to reduce the readings to mean solar distance. Finally adding 0.0508, 
the logarithm of the factor 1.124, we obtain for the value of the solar 
constant the number whose logarithm is 0.3426, or 2.201. The values 
of the solar constant computed by Fowle's formula are generally 
higher than the values computed by means of equation (20). 

"Ibid., p., lU. 
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Fio. 2. — Pyrheliometer observations, Washington, D. C. 
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Table 7. — Oompariaon of computed values of the solar oonsUmL 



Date. 



January 9... . 
February 15., 

May 29 

October 13. . . . 
October 15.... 
October 16.... 
Norember 6.. 
NoTember 22. 



1906. 



February 16. 
May 13 



1907. 



Means. 



Bolometrio determinations. 



Mount Wilson. 



Solar constant. 



2.008 
1.984 



2.048 



Astrophysical 
Obserratory. 



Solar constant. 
2.S52 
2.215 
2.154 



} 



2.09S 
2.046 

1.973 
2.119 

2.122 



Pyrhellometrie 
determinations^ 



Weather Buroo. 



Soktr consianL 
2.2fi 
2.075 

2. on 

2.006 

2.113 
L942 



2.( 
2.085 

loss 



Table 7 gives oomparisons between computaiionB made bj equation 
(20) from pjrheliometrio obseryations obtained at the Weather Bu- 
reau in Washington, and bolometrio determinations made by the 
Smithsonian Institution at the Astrophysical Observatory in Wash- 
ington, and on Mount Wilson." These ten days are the only ones on 
which simultaneous observations were obtained, due to the fact that 
atmospheric conditions at Washington are unfavorable for pyrhelio- 
metric measurements during the summer months. 

It will be noted that on May 29, and again in October, 1906, the 
agreement between the Weather Bureau pyrheliometric and the 
Mount Wilson bolometrio determinations is very close. The agree- 
ment with the Washington bolometrio determinations is not so good, 
but in most cases the cause is apparent. 

Thus, on February 15, 1906, the pyrheliometric observations at the 
Astrophysical Observatory" extended from air mass 1.678 to 2.836 
only, while my own observations, as shown in fig. 2, extended to air 
mass 4.0. Evidentiy quite a different result is obtained from the ob- 
servations as plotted from what would have been obtained if the obser- 

vations had ceased at air mass 2.8 or 2.9. The ratio -^ is larger, and 

in consequence d and Q^ are smaller. Similarly, on May 29, 1906, at 
the Astrophysical Observatory observations ceased with air mass 2.197, 
while at the Weather Bureau observations were extended to air mass 
2.480. Figure 2 shows relatively higher readings between air masses 
2.20 and 2.48 than were obtained with smaller air masses, and 
the consideration of these also gave a lower value of the solar con- 
stant than would have been obtained if observations had ceased with 
air mass 2.2. On May 13, 1907, the consideration of both a. m. and 



"Ibid., p., 97 and 98. 



"Ibid., p. 93, 94. 
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p. m. observaiionB gave a lower value of the solar constant than would 
baye been obtained from consideration of the p. m. observations alone. 
The only discrepancy of any considerable amount left unaccounted 
for is one of 5 per cent on November 22, 1906. 

Equation (10) enables us to compute the atmospheric transmission 
for different wave lengths, provided d is known. In Table 8 are given 
the results of such computations, and also comparisons with the trans- 
mission coefficients obtained at the Astrophysical Observatory of the 
Smithsonian Institution*^ by means of bolometric measurements. 

Table 8. — Computed atmospheric iraaMmission^ and departure fro^ Smithsonian bolo- 
metric determinations. 



.387 
0.890 
0. 8942 
0.8987 
0.4087 
0.4091 
0.4147 
0.4210 
0.4275 
0.4S43 
0.4417 
0.4494 
0. 4578 
0.4666 
0. 4762 
0.4861 
0. 4974 
0.6094 
0.5226 
0.0370 
0.6525 
0.5697 
0.S889 
0.6098 
0.6383 
0.6610 
0.6925 
0.7280 
7690 
0.818 
0.877 
0.946 
1.034 
1.127 
1.289 
1.867 
1.508 
1.648 
1.786 
1.924 
2.060 
2.196 
2.316 
2.428 



Feb. 15. 1906. 



Maj 29. 1906. 



^4°r Depart- 



sion. 



ure. 



0.562 
0.570 
0.597 
0.622 
0.643 
0.661 
0.676 
0.690 
0.703 
0.715 
0.727 
0.788 
0.750 
0.760 
0.771 
0.781 
0.790 
0.799 
0.809 
0.818 
0.828 
0.887 
0.846 
0.855 
0.864 
0.878 
0.881 
0.890 
0.899 
0.807 

o.a:^ 
o.or 

0.9S» 
0.936 
0.942 
0.947 
0.962 
0.955 
0.958 
0.9G0 
0.961 
0.962 
0.962 
0.963 



+.074 

+.123 

+.089 

+.180 

+.130 

+.119 

+.111 

-I-.087 

+.086 

+ .100 

+.087 

+.110 

+.110 

+.070 

+.068 

+.070 

+.076 

+.088 

+.073 

+.072 

+.064 

+.076 

+.064 

+.050 

+.053 

+.062 

+.036 

+.029 

+.014 

+.010 

+.009 

+.005 

+.007 

+.020 

+.082 

+.081 

+.010 

+.026 

+.046 

+.048 

+.090 

+.096 

+.099 

+.183 



Trans- 
mis- 
sion. 



0.677 
0.694 
0.621 
0.644 
0.665 
a682 
0.696 
0.710 
0.722 
0.734 
0.746 
0.766 
0.767 
0.777 
0.787 
0.796 
0.806 
0.814 
0.828 
0.832 
0.841 
0.849 
0.858 
0.866 
0.876 
0.888 
0.891 
0.900 
0.908 
0.916 
0.928 
0.930 
0.937 
0.943 
0.948 
0.968 
0.967 
0.960 
0.968 
0.966 
0.966 
0.967 
0.968 
0.968 



Depart- 
ure. 



+.310 
+.274 
+.284 
+.182 
+.214 
+.186 
+.129 
+.189 
+.130 
+.128 
+.144 
+.155 
+ .143 
+.092 
+.060 
+ .064 
+.046 
+.078 
+.098 
+.076 
+.078 
+.069 
+.048 
+.014 
±.000 
—.004 
+.008 
+.019 
+.024 
+.019 
+.030 
+.017 
-.001 
±.000 
±.000 
+.017 
+.033 
+.076 
+.051 
+.028 
+.032 
+.089 
--.088 



Nov. 6, 1906. 



Trans- 
mis- 
sion. 



Depart- 
ure. 



0.614 
0.660 
0.687 
0.612 
0.683 
0.662 
0.667 
0.681 
0.694 
0.706 
0.718 
0.730 
0.742 
0.758 
0.764 
0.774 
0.788 
0.793 
0.803 
0.812 
0.821 
0.831 
0.840 
0.849 
0.858 
0.868 
0.877 
0.886 
0.894 
0.908 
0.911 
0.919 
0.927 
0.983 
0.989 
0.944 
0.949 
0.952 
0.955 
0.967 
0.969 
0.960 
0.960 
0.960 



+.030 
—.018 
+.006 
-I-.078 
+.064 
+.091 
+.117 
+.026 
—.003 
+.044 
+.045 
+.080 
+.081 
+.099 
+.076 
+.101 
+.126 
+.062 
+ .068 
+.026 
+.028 
+.016 
—.011 
—.020 
—.014 
—.038 
—.030 
—.031 
-.016 
—.006 
+.008 
+.023 
+.019 
+.026 
+.004 
—.004 
+.004 
—.008 
+.022 
+.022 
+.012 



Nov. 22, 1906. 



Trans- ivi»««w 
mis- '^P*'^ 
sion. 



ure. 



0.657 
0.678 
0.696 
0.716 
0.734 
0.749 
0.760 
0. 772 
0.782 
0.791 
0.801 
0.810 
0.819 
0.827 
0.835 
0.848 
0.850 
0.858 
0.865 
0.872 
0.879 
0.886 
0.898 
0.900 
0.907 
0.913 
0.920 
0.927 
0.983 
0.989 
0.946 
0.951 
0.956 
0.961 
0.965 
0.969 
0.972 
0.975 
0.977 
0.978 
0.979 
0.980 
0.980 
0.980 



+.094 

+.147 

-t-.149 

+.119 

+.076 

+.092 

+.096 

+.068 

+.058 

+.042 

+.065 

+.037 

+.045 

+.031 

+.060 

+.026 

+.036 

+.029 

+.029 

+.018 

+.026 

+.082 

+.029 

+.016 

+.020 

—.018 

—.006 

—.022 

-.008 

—.006 

—.006 

—.012 

—.007 

—.012 

+.003 

+.030 

+.020 

+.018 

—.006 

+.067 

+.062 

+.097 

+.062 



Feb. 15, 1907. 



May 13, 1907. 



sion. 



ure. 



0.594 
0.611 
0.636 
0.660 
0.679 
0.697 
0.710 
0.723 
0.786 
0.746 
0.767 
0.768 
0.778 
0.788 
0.798 
0.807 
0.815 
0.824 
0.832 
0.840 
0.849 
0.867 
0.866 
0.874 
0.882 
0.890 
0.898 
0.906 
0.913 
0.921 
0.928 
0.985 
0.942 
0.947 
0.962 
0.957 
0.961 
0.964 
0.966 
0.968 
0. 969 
0.970 
0.970 
0.971 



—.072 
—.113 
—.089 
—.031 
—.081 
—.062 
-.001 
+ .012 
+.011 
+.002 
-.004 
—.030 
—.038 
-.019 
—.022 
—.018 
—.018 
+.008 
+.006 
+.012 
+.008 
—.001 
+.007 
—.026 
—.001 
—.004 
—.012 
—.014 
-.010 
—.007 
—.026 
-.010 
—.008 
+.006 
+.006 
+.007 
+.018 
+.066 
+.040 
+.087 
+.046 
+.068 



Trans-I 
mis- 
sion- 



Depart- 
ure. 



0.433 
0.464 
0.482 
0.610 
0.583 
0.555 
0.572 
0.688 
0.608 
0.617 
0.681 
0.646 
0.659 
0.672 
0.685 
0.697 
0.708 
0.720 
0.782 
0.748 
0.766 
0.766 
0.778 
0.789 
0.800 
0.812 
0.828 
0.884 
0.846 
0.866 
0.867 
0.876 
0.886 
0.8M 
0.902 
0.909 
0.914 
0.919 
0.922 
0.926 
0.927 
0.928 
0.929 
0.929 



+ .065 
—.081 
—.084 
-.028 
+.080 
+.050 
+.060 
+.081 
+.108 
+.061 
+.060 
+.062 
+.046 
+.018 
+.024 
+.021 
+.044 
+.061 
+.079 
+.078 
+.076 
4-. 117 
+.078 
+.048 
+.006 
+.008 
—.004 
—.002 
+.007 
—.014 
-.082 
—.049 
—.088 
—.086 
—.018 
±.000 
+.080 
+.068 
+.028 
+.082 
+.018 
+.149 
+.488 



On November 6, 1906, and February 15, 1907, the agreement is very 
good in all parts of the spectrum. On February 15, May 29, and No- 



"Ibid., p. 113. 
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yember 22, 1906, and May 13, 1907, the computed ooeffioients are 
generally higher than the coefficients determined from bolometrio 
meaBurements. This is particularly the case on February 15 and May 
29, 1906, as we would expect from the comparisons in Table 7. 

Table 9 shows the relative excess of atmospheric absorption deter- 
mined by bolometric measurements as compared with the absorption 
computed by equation (10), after applying a correction for the differ- 
ences between the curves c, c and c\ c\ fig. 1. As already stated, the 
absorption is the complement of the transmission. The determinationB 
by bolometric observations do not show marked abnormal absorption 
on any date, altho on November 22, 1906, it was relatively greater for 
wave lengths less than 0.66 /x than it was for longer wave lengths, 
while the reverse was true on February 15, 1907. 

TabiiE 9.— l>fparfure of otmoapAme ijh%arpiwti computed from pyrheHometric observa- 
tions at the Weather Bureau as compared iriUi VuU determined by bolometric obserea- 
Hons at the Smithsonian InstituHon. 



X 


Percent 


February 


M»7». 


i 
Norember 1 Norember 


February 


I 
May 15. 




16, 1906. 


1906. * 


6,1906. * 22,1906. 


16,1907. 


1907. 


0.887 


—14 
—26 
—22 
—31 






■ 






0.890 


^8 * 

—46 
—48 




-20 * 

-40 




— 9"' 


0.8942 




+i9' 

- 5 


+ 8 


0.8987 


—is* 


+ 2 


0.4087 


—81 


—58 


— 2 


—86 


+ 7 


+ 1 


0.4091 


-28 


-42 


— 4 


—26 


+ 8 


— 8 


0.4147 


—26 


-39 


—20 


—29 


+11 


-11 


0.4210 


—22 


-81 


—16 


—29 


+29 


—12 


0.4276 


-20 


-81 


—21 


—20 


+ 4 


—15 


0.4348 


—24 


-81 


-27 


-18 


— 2 


—20 


0.4417 


-24 


-33 


-8 


—17 


— 4 


—14 


0.4494 


—81 


-«6 


+ 8 


—20 


+ 2 


—13 


0.4578 


—27 


-87 


—11 


—11 


+ 10 


—10 


0.4666 


—21 


-37 


-18 


-18 


+20 


-10 


0.4762 


-16 


—27 


—22 


-10 


+30 


— 2 


0.4861 


—21 


-20 


—24 


-20 


+16 


— 5 


0.4974 


—24 


-22 


—29 


-11 


+17 


— 6 


0.6094 


-27 


—15 


—28 


— 8 


+14 


—10 


0.6226 


—22 


—25 


-29 


— 9 


+18 


—14 


0.6870 


-21 


—80 


—84 


— 7 


+ 6 


—18 


0.6625 


—21 


—26 


-20 


— 2 


+ 6 


—18 


0.6697 


—28 


—26 


—16 


— 8 


+ 6 


—18 


0.6889 


-17 


-20 


+ 1 


— 4 


+18 


-27 


0.6098 


-16 


-16 


— 1 


— 6 


+18 


—20 


0.6388 


—28 


— 4 


— 4 


— 6 


+ 2 


—14 


0.6610 


—84 


— 8 


+ 7 


—21 


+27 


— 4 


0.6926 


—31 


— 8 


+ 8 


+10 


—11 


— 8 


0.7280 


-82 


—18 


-2 


-15 


—18 


— 7 


0.7690 


—25 


—81 


+26 


+16 


— 4 


— 8 


0.818 


-24 


-86 


+22 


—21 


— 2 


—15 


a 877 


-27 


—86 


+26 


—20 


—10 


— 2 


0.946 


—26 


-46 


±0 


-28 


-16 


+17 


1.084 


—86 


-46 


-21 


—25 


+19 


+45 


1.127 


-46 


-38 


-85 


-84 


—19 


+288 


1.289 


—48 


—25 


—43 


— 4 


—22 


+87 


1.867 


-46 


—17 


-36 


-82 


—29 


+14 


1.608 


-88 


-48 


^-45 


—78 


-38 


—10 


1.648 


—66 


fl4 


-85 


-76 


—49 


—40 


1.786 


-67 


—71 


±0 


-54 






1.924 


-44 


—49 


+11 


+90 


—02 


—18 


2.060 


—62 


- 8 


+68 


-60 


—94 


— 9 


2.196 


-57 


-20 


— 6 


—52 


—27 


+ 1 


2.816 


—47 


— 6 


+21 


-63 


—18 


—62 


2.428 


—46 


-32 


+81 


—10 


-10 


—78 
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It is not to be supposed that the differences shown in Tables 8 and 
9 are all to be attributed to errors of observation or computation. The 
Weather Bureau pyrheliometer is about 85 feet higher than the Smith- 
sonian bolometer, and is on the outskirts of the city, where the atmos- 
phere contains relatively little smoke, particularly with a northwest 
wind. On November 6 and 7, 1906, the ratio between Smithsonian and 
Weather Bureau actinometer readings was 1.06, and on November 22, 
1906, it was 1.10, while comparisons with both instruments at the 
same place shows that the ratio is about 1.11. 

Tablb 10.— Jfounl Weather pyrheHotneier retidmffa redtuxd to the scale of Anffetrdm 

No. 104. 



Date. 


Air mass. 


6.0 


4.6 


4.0 


8.6 


8.0 


2.6 


2.0 


1.6 


1.0 


1907. 
Seotamber 21. a. m 








0.696 
0.799 
0.879 


0.788 
0.892 
0.964 
1.128 

1.117 
1.086 
1.001 
1.088 
0.994 
1.077 
1.090 
1.066 
1.060 
1.052 
1.093 
1.009 
1188 
0.966 
1.026 
1.008 
0.866 


0.894 
0.997 
1.068 
1.201 

1.218 
1.178 
1.097 
1.177 
1.089 
1.168 
1.178 
1.146 
1.182 
1.189 
1.197 
1.100 
1.195 
1.060 
1.126 
1.107 
a949 


1.014 
1.114 
1.161 
1.284 

1.828 
1.278 
1.188 
1.276 
1.198 
1.267 
1.276 
1.248 
1.280 
1.288 
1.812 
1.199 
1.268 
1.176 
1.282 
1.218 
1.047 
1.090 
1.008 
1.192 


1.161 
1.246 
1.276 
1.874 




Septomber 24. a. m 






0.716 
0.801 




Seotember 26. a. m 








October 9. a. m 








1908. 
Jaoaary 2. a. m 






0.940 


1.024 
1.000 
0.941 
1.001 




Jaouarr 6. a. m 










JaDuarr 6. p. m. 






0.874 
0.988 






Jannarr 6. p. m 




0.871 






JanaaiT 9. a. m 








Janaary 14. p. m. 


a 776 


0.846 


0.916 


0.998 






JanaaiT 16. a. m 






January 17. a. m 


0.801 
0.775 


0.860 
0.887 


0.928 
0.908 


0.998 
0.978 






Jaonary 17, p. m. 












Janaary 22, a. m 






0.911 
0.867 
1.080 


0.997 
0.926 
1.084 
0.866 






January 22, p. m 


0.776 


0.821 






Jaouarr 80. a. m 






February 6. p. m 






1.804 
1.860 




February 8. a. m 










February 8. p. m 


0.787 


0.777 


0.818 


0.888 
0.797 




February 28. p. m 


1.228 
1.220 
1.149 
1.276 
1.076 
1.282 
1.262 
1.288 
1.144 
1.119 
1.128 
1.127 




February 29. am. 










March 10. p. m 


0.684 
0.793 


a688 
0.848 


0.647 
a 907 


a 712 
0.971 


0.788 
1.039 


0.886 
1.115 




March 11, a. m. 








April 12, p. m 








0.726 
0.926 
0.862 


0.828 
0.999 
0.916 
0.800 
0.906 
1.078 
0.888 


' Oi'oii 

1.C80 
1.012 
0.904 
0.971 
1.092 
0.968 


1.079 
1.168 
1.119 
1.016 
1.048 
1.107 
1.088 


" i.'404 


April 18. a. m 




a 791 


0.866 
0.808 


1.866 


April 16. p. m 




1.869 


April 29, a. m 


■ * * * 




1.288 


Ma7l,a. m 










1.201 


May 2. a. m .... . . . . . x 








1.068 
0.816 


1.188 


May 2d, a. m 






6. 762* 


1.9?? 


May 27, a. m 






1.184 


Jnne ?, ft. m 










0.949 


1.061 


1.119 


1.280 


1.867 


June si a. m 










1.161 


June 12. Pk m 










a 612 
0.884 
0.976 


0.666 
0.977 
1.068 


0.770 
1.081 
1.168 


1.020 
1.228 
1.262 
1.079 
L041 


1.181 


June 18, a. m 








0.799 
0.897 


1.880 


June 16| p. m 








1.874 


June 24^ a. m 








1.841 


June 27, a. m 








0.746 


0.811 


a 881 


0.968 















In Tables 10 and 11 are given the pyrheliometer readings, corre- 
sponding to certain air masses, that have been obtained at Mount 
Weather since the installation of the apparatus in September, 1907. 
Equations (15) to (20) require a slight modification to adapt them to 



226 



BULLETIN OF MOUNT WEATHER OBSERVATORY. 



the elevation of Mount Weather, which is about 1,725 feet. Again 
following Abbot ^^ we obtain, for the quantity of aqueous vapor above 
this level, E„ s 2.18 e^ , where e^ = the vapor tension as observed at 
the mountain station. Tables corresponding to those of which 4 and 
5 are sections have been compiled from equations (19) and (20), sub- 
stituting therein E^ in place of E^, 

Table 11.— Afount Weather pyrheliometer recidinga reduced to the Smithaonian acHno- 

m^ric standard and to mean aolar distance. 



Dftte. 








Air mass 


• 








6.0 


4.5 


4.0 


8.6 


8.0 


2.5 


2.0 


1.5 


1.0 


1907. 
SeDtember 21 . a. m 








0.778 
0.892 
0.981 


0.882 
0.996 
1.076 
1.246 

0.975 
1.198 
1.165 
1.088 
1.068 
1.158 
1.170 
1.144 
1.128 
1.130 
1.175 
1.084 
1.225 
1.088 
1.110 
1.090 
0.982 


1.000 
1.114 
1.181 
1.881 

1.057 
1.807 
1.264 
1.177 
1.170 
1.266 
1.265 
1.229 
1.217 
1.224 
1.286 
1.182 
1.287 
1.146 
1.211 
1.197 
1.035 


1.184 
1.243 
1.296 
1.428 

1.144 
1.425 
1.372 
1.276 
1.281 
1.962 
1.369 
1.835 
1.822 
1.325 
1.411 
1.289 
1.856 
1.270 
1.332 
1.817 
1.142 
1.189 
1.105 
1.307 


1.287 
1.890 
1.428 
1.622 




S6Dt6mb6r 24. ft. m 




*•* 


0.798 
0.894 




Seofember 25. a. m 








October 9. a. m. 









1908. 
Januarr 2. a. m 






0.831 


0.902 
1.U99 
1.073 
1.010 




January 5. a. m 










JaouarT 5. d. m 






a 988 
0.988 






JaDuarr 6. d. m 




0.871 






Januarr 9. a. m 








JaDuary 14. d. in 


0.884 


0.909 


0.985 


1.068 




Januarr 15. a. m 






JanuajT 17. a. m 


0.860 
0.882 


0.923 
0.899 


0.991 
0.970 


1.066 
1.046 






January 17, p. m 

January 19. a. m. and n. m . 










January 22. a. m 






6.'979 
0.932 
1.110 


1.072 
0.995 
1.167 
0.982 






January 22. d. m 


0.835 


0.882 






Jaouar y 80. a. m 






February 6. d. m 






1.409 
1.462 




February 8. a. m 








February 8. n. m 


0.796 


a840 


a 896 


0.960 
0.869 




February 28. n. ni 


1.889 
1.830 
1.268 
1.898 
1.180 
1.875 
1.410 
1.386 
1.290 
1.268 
1.269 
1.286 




February 29. a. m 










March 10, p. m 


0.585 
0.869 


0.644 
0.930 


0.708 
0.995 


0.780 
1.065 


0.858 
1.140 


0.970 
1.222 




March 11, a. m 




March 12. a. m 




April 12. D. m 








6.810 
1.033 
a 965 


0.925 
1.116 
1.025 
0.902 
1.022 
1.218 
1.007 


1.055 
1.206 
1.138 
1.017 
1.096 
1.284 
1.092 


1.205 
1.805 
1.282 
1.145 
1.177 
1.251 
1.184 


1.568 


Anrll 13. a. m 




0.888 


0.965 
0.899 


1.624 


Anril 16. d. m 




1.682 


Anril 29. a. m 






1.452 


May 1, a.m 




1 1 


1.355 


May 2. a. m 








1.201 
0.980 


1.286 


Ma J 26, a. m 






0.857 



1.398 


May 27. a. m 






1.851 


Jiin^ 2, ft, m ,,....,. , 








1.085 


1.178 


1.279 


1.406 


1.562 


J u D A S. ^L in ......... .... 










1.317 


June 12. n. m 










0.701 
1.014 
1.120 


0.763 
1.121 
1.220 


0.882 
1.240 
1.828 


1.168 
1.402 
1.447 
1.289 
1.195 


1.853 


June 16, a. m. 








0.916 
1.029 


1.582 


June 18. D. m 








1.676 


Jane 24, a. m. 








1.425 


June 27, a. m 









0.856 


0.931 


i.6i2 


1.111 















In Table 12 are given the results of solar constant computations, 
from the data given in Table 11, by the use of these modified tables. 
The mean value, 2.027, is in very close agreement with that obtained 
from Washington observations. Here also the value computed by 
equation (20) is considerably lower than that computed by Fowle's 
formula, as shown in column 6. The highest value is 2.255, and the 

"Ibid., p., 129. 
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lowest value is 1.854, but in the majority of cases the departure from 
the mean value does not exceed 3 per cent In Table 13 are collected 
the results for those days on which a value of the solar constant was 
computed from observations at both Washington and Mount Weather. 
Since the results on individual days are in some cases discordant, I 
have plotted many of the observations in detail on fig. 3, in order 
that these discrepancies may be studied. 

Table 12. — Solar constant computationa from Mount WecUher ohaervations. 



Date. 



1907. 
September 21, a. m. . 
September 24, a. m. . 
September 26, a. m. . 
October 9, a. m 

1908. 

January 5, a. m. 

January 6, p. m 

January 6, p. m 

January 9, a. m 

January 14, p. m 

January 15, a. m... 
January 17, a. m. . . . 

January 17. p. m 

January 19, a. m. 

and p. m. 
January 22, a. m. . . . 

January 22, p. m 

February 6. p. m . . . 
February 8, a. m . . . 
February 8, p. m . . . 

March 10, p. m 

March 11, a. m 

April 12, p. m 

April 18, a. m 

April 16, p. m 

June 2, a. m 

Tune 16, a. m 

June 16, p. in 



Qi/Qi 



b» 



Means, 



0.777 
0.801 
0.830 
0.877 

0.841 
0.849 
0.853 
0.884 
0.851 
0.855 
0.857 
0.854 
0.863 

0.8&3 
0.841 
0.813 
0.833 
0.828 
0.777 
0.872 
0.768 
0.865 
0.818 
0.819 
0.818 
0.843 



15.65 

11.36 

5.87 

5.16 

2.62 
2.36 
2.69 
1.66 
2.03 
2.59 
2.62 
2.62 
2.79 

4.78 
3.81 
8. 66 
1.32 
1.45 
8.30 
8.33 
4.98 
4.60 
3.33 
8.64 
9.04 
8.84 



0.510 
0.525 
0.535 
0.276 

0.675 
0.635 
0.490 
0.675 
0.536 
0.485 
0.470 
0.490 
0.490 

0.560 
0.535 
0.755 
0.710 
0.740 
1.070 
0.356 
1.046 
0.415 
0.730 
0.505 
0.500 
0.360 



(W.B.) 



(Fowle.) 



1.893 
2.011 
2.001 
1.979 

2.182 
2.069 
1.898 
2.014 
2.051 
2.031 
1.972 
1.967 
1.975 

2.184 
1.968 
2.079 
2.111 
2.111 
2.255 
1.854 
2.183 
1.919 
2.078 
2.006 
1.946 
1.968 

2.027 



2.113 
2.181 
2.112 
2.090 

2.267 
2.141 
2.039 
2.074 
2.117 
2.097 
2.036 
2.066 
2.061 

2.287 
2.042 
2.157 
2.158 
2.158 
2.089 
1.928 
2.292 
2.001 
2.105 
2.167 
2.090 
2.100 

2.113 



Rela- 

tiie 

weight High 

area. 



Quadrant 



6 

7 
8 

4 

4 

8 
6 
2 
2 
8 
6 
5 
4 

2 
3 
3 
6 
2 
2 
4 
4 
4 
1 
3 
3 
8 



16 
1 

7 
7 
4 



16 
8 
8 
4 
2 

16 

7 



6 
5 
2 
2 
2 
8 
6 
6 
6 
6 



Low 
area. 



20 
13 
20 



20 



Wind. 



Dir. 



w. 

8W. 

nw. 
nw. 

s. 

nw. 

se. 

nw. 

nw. 

se. 

se. 

se. 

nw. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

9W. 

nw. 

nw. 

ne. 

nw. 

nw. 

nw. 



Vel. 



16 

18 

26 

6 

40 
20 
10 
80 
86 
16 
6 
16 
25 

20 
80 
26 
26 
20 
16 
7 
20 
28 
10 
11 
24 
10 



Table 13. — Oomparison between values of the solar constant computed from Washington 

and Mount Weather observations. 



Date. 


Washington. 


Mount Weather. 


1 Date. 


Washington. 


Mount Weather. 


1907. 
October 9, a. m . . . 
October 9, p. m . . . 

1908. 
January 9. a. m . . . 


1.946 
2.018 


1.979 


1908. 
February 8, p.m. 
April 16, p. m.... 

June 2, a. m 

June 16. a. m. .. . 


2.102 
2.031 
2.028 


2.111 
2.078 


2.014 


2.006 
1.946 


January 9, p. m... 
January 14, p. m.. 
February 6, p.m.. 
Februarr 8. a. m. . 


1.843 
2.018 
1.970 


June 16, p. m... . 
Means 


1.948 
1.992 


1.968 


2.051 
2.079 
2.111 


2.034 









January 9, 1908. The Mount Weather observations plotted on fig. 3 
show that the atmospheric transmission increased thruout the day, 
and the Washington observations indicate that it increased during the 
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Fia. 3.— Pyrhellometer obBervatlons, Washington, B. C, and Mount Weather, Ya. 
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afternoon. This would tend to make the value of thp solar constant 
computed from a. m. obserrations at Mount Weather too high, and 
that computed from p. m. Washington observations too low. 

February 6, 1908. Conditions at both stations were unsteady, and 
observations were discontinued at an early hour on account of the 
approach of cirrus clouds. 

June 2 and 16, 1908. On neither of these dates do the observa- 
tions indicate steady conditions, except at Mount Weather on the 
afternoon of June 16. At Washington on June 16 apparently a clearing 
of the atmosphere occurred at air mass 1.9, with reasonably steady 
atmospheric conditions preceding and following, as indicated by the 
fact that the observations taken before and after this time both extra- 
polate to the same value for zero air mass. On June 2 apparently the 
atmospheric transmissibility diminished at both stations to about air 
mass 1.8, and was quite constant after that time. 

If, however, we disregard the results on January 9 and February 6, 
the agreement between the two stations is very close, and especially 
BO on February 8, when the sky was unusually clear at both stations. 

High pressure. Low pressure. 

N 





Fio. 4. — Number of times observations were obtained at Washington, D. 0., In 

tlie different sections of high and low pressure areas. 

It seems fair to assume that most of the irregularities shown in 
column 6 of Tables 6 and 12 are due to variations in the atmospheric 
transmissibility during the periods of observation. In column 7 of 
these tables I have indicated the relative weight that the appearance 
of the plotted observations indicates should be given to the value of 
the solar constant computed from them. A weight of ten is given to 
observations extending thru both the morning and the afternoon of 
the same day that plot on practically the same line, as was the case 
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on May 13,' 1907. In the following columns is shown by numbers the 
section of the high or low pressure area in which the observations 
were obtained, the sections corresponding to these numbers being 
indicated by the figures in parentheses on the diagram of the low 
pressure area in fig. 4. It is apparent that most of the observations 
are obtained to the southeast of a center of high pressure, or to the 
south of a center of low pressure, where the wind is from the north- 
west. In fact, at Washington, out of the 69 different occasions on 
which observations were obtained from which the solar constant was 
computed, the wind was from some point between northwest and 
northeast on all but 16 of them. The mean of the 15 values of the 
solar constant computed from observations with the wind from some 
point between southeast and southwest is 1.950, or 3 per cent below 
the mean, and May 13, 1907, is the only day on which really good 
observations were obtained with the wind from a southerly direction. 

In the Washington observations the value of d has ranged from 
0.255 to 1.960, and the value of e^ from 0.91 to 13.61. At Mount 
Weather the value of d has ranged from 0.275 to 1.070, and the value 
of e„ from 1.32 to 15.65. Equation (20) therefore appears to enable 
us to compute the value of the solar constant with a degree of accu- 
racy comparable with that attainable with any apparatus at sea level, 
where the atmospheric conditions are too variable for highly accurate 
determinations. 

The simplicity of the process should lead to its very general use in 
the reduction of pyrheliometric readings, and from the very many 
observations now being made in all parts of the world it should be 
easy to detect variations in the solar constant of 3 per cent or more if 
they occur. 

The absolute value of the solar constant is dependent on the accu- 
racy of the pyrheliometric scale employed. Unfortunately different 
types of pyrheliometers are not in accord; but by means of the data 
given in Table 6, Comparison of pyrheliometers, it is believed that the 
relation between the Smithsonian actinometric standard and Angstrom's 
pyrheliometric scale has been established. Comparisons between the 
Angstrom and other types of instruments should now make it possible 
to establish the relations between all of the more important types of 
pyrheliometers in use, and thus make comparable the results obtained 
in all parts of the world. The need of an international pyrheliometric 
standard is, however, apparent. 

The constants to equation ( 10) may be slightly in error. They were 
computed, as stated, from Abbot's values of atmospheric transmission. 
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as given. When plotted as in fig. 1, b, b, a depression is noted in the 
curve between wave lengths .50 fi and .68 /i. This is due to the fact 
that the effects of atmospheric band absorption have not been entirely 
eliminated. Slightly more accurate results would probably be obtained 
by computing the constants of equation (10) from values of atmos- 
pheric transmission read off from the smooth curve b, b. This would 
necessitate a redetermination of the constants of equations (13) and 
(14), which is also desirable from other considerations. 

It may also be that the correction applied for ultraviolet radiation 
is too small. This would affect the absolute value of the solar con- 
stant and modify somewhat the values of Xx , especially in the violet 
end of the spectrum, but would have little effect upon the relative 
values of the solar constant computed from day to day. 

There may at times be a small percentage of error in the computed 
value of the solar constant on account of abnormal absorption, particu- 
larly in the violet end of the spectrum. This may have been the case 
on November 22, 1906. The absorption cell suggested by Angstrom^* 
should enable us to detect this, and such a cell has been in use both 
in Washington and at Mount Weather during the past year, but not 
with very satisfactory results. The transmission coefficients of the 
cell as determined by the U. S. Weather Bureau of Standards, are as 

follows: 

TabiiE 14. — Trangmiseion coefficients of absorption cell. 



Way© loDKth. 


1 

Transmiasion. 


Wave length. 


Transmission. 


M 


Per cent 


fi 


Pet cent. 


0.800 


1 


0.450 


80 


0.860 


4 


0.460 


24 


0.870 


11 


0.470 


18 


0.880 


19 


0.480 


11 


0.890 


28 ! 


0.490 


6 


0.400 


80 


0.500 


8 


0.410 


80 


0.510 


1 


0.420 


81 


0.565 


Less than 0.01 


0.430 


81 


0.706 


a02 


0.440 


81 







From .700 fx to 9.000 fi in the infra-red and beyond 0.345 fi in the 
ultraviolet the transmission is zero. These transmission factors when 
plotted on fig. 1 as ordinates, with x^ as abscissas, give the curve shown 
in the lower left-hand of the figure, which agrees in form with the 
transmission curve determined by Angstrom, altho the factors are 
about one-third smaller. 

In a paper which is to follow the relations between atmospheric 
transmission and the polarization of sky light will be discust. 

i> Nova Acta BegisB Societatls Sclentiarum UpsallenBis. Ser. IV . Vol. 1, No. 7, 
p. 8. 



RECENT AURORAL DISPLAYS AND MAGNETIC 

DISTURBANCES. 

By W. B. Gbbog. 

Within the past few months two auroras have been observed at Mount 
Weather, Ya., and it is believed that a brief account of these may be 
of general interest, inasmuch as both were accompanied by violent 
magnetic perturbations. The first appearance occurred during the 
evenjng of March 26. At about 6:45 p. m. the magnets which are used 
to indicate variations in the three magnetic elements were found to be 
in a state of considerable agitation. Shortly thereafter there was 
observed on the northern horizon a rather indistinct and ill-defined 
illumination, having the appearance of a phosphorescent glow, and 
entirely lacking any well-marked bands, rays, or arcs, such as usually 
characterize the polar aurora. This illumination extended upward 
from the horizon about 10^ or 12^ and was very steady in intensity 
and extent until 8 p. m., after which it gradually disappeared. 

As before stated, during the appearance of the phenomenon a violent 
magnetic disturbance was in progress. This storm began at noon of 
the same day, and its commencement was exceedingly abrupt, condi- 
tions having been unusually quiet for nearly a week previous. The 
fluctuations in the positions of the magnets were very large, the pho- 
tographic sheets upon which the elements are continuously recorded 
showing frequent changes in the declination of from ten to fifty min- 
utes of arc within a few minutes of time, and similarly large and abrupt 
changes in both the horizontal and the vertical intensities. At 3 a. m. 
of the following morning, March 27, conditions became comparatively 
calm', altho there continued to be a slight shivering or oscillatory 
movement of the magnets until noon, after which there occurred a 
repetition of the conditions which had prevailed on the preceding day. 
At 3:30 p. m. the magnet which records variations in the vertical 
intensity was completely unbalanced, so violent were the fluctuations 
which characterized the storm. These fluctuations continued until 
about 3 a. m., March 28, after which there was a marked decrease, 
altho conditions did not return to their normal state until about noon 
of the 31st. 

On the evening of March 27 and practically coincident with the 
largest fluctuations of the magnets a fairly bright and characteristic- 
232 



AUBOBAL DISPLAYS AND MAGNETIC DISTUBBANCES. 233 

ally marked aurora was obseryed in the northern and eastern portions 
of the United States, notably in Harrisburg, Pa., and in New York, 
N. Y. In this connection a portion of a letter, dated March 30, 1908, 
from Mr. C. H. Eshleman, at that time Assistant Observer at Harris- 
burg, Pa., will be of interest. He says in part: 

A very unusual phenomenon was observed in different parts of this county Fri- 
day night, March 27, between 8 and 8:30 p. m. it consisted of an extremely 
fleecy* whitish band or stream a little north of the zenith extending east and west. 
There was a slight curvature, the convex side being toward the zenith. The ends 
extended very far east and west, but did not touch the horizon. The whole thing 
had a rapid westward movement and along the side of it, touching it and extend- 
ing for a distance of about 5^ to the northward, small streamers moved much 
faster than the main stream. Sometimes only a few were visible; at other times 
a dozen or more. The distances between them were not uniform, but they did 
not change. They did not flash and were slightly lighter in color than the main 
stream. At about 8:30 p. m. the whole thing moved to the westward and disap- 
peared. When last visible it had curved more to the northwest and looked like a 
comet's tail. All who witnessed the phenomenon agree as to the unusual whitish 
appearance and the westward movement. 

Clippings from various newspapers give accounts essentially the same 
as the foregoing, all agreeing in the following particulars: (1) The 
main portion of the phenomenon had the form of an arch; (2) stream- 
ers from it were continually forming and were moving more rapidly 
than the main stream; (3) the movement of the main stream and its at- 
tendant streamers, as a whole, was from the east toward the wesi 

As is well known the polar aurora frequently presents the most varied 
and complex forms, especially in temperate latitudes. It is seldom,* 
therefore, that we see a perfect type, just as we seldom see a typical cirrus 
or cumulus cloud. Almost invariably one form merges into another, 
and we see merely the complex result. In the one here under discus- 
sion the arched form and the rapidly moving streamers stamp the 
phenomenon as unquestionably a display of the aurora borealis. 
The supposition that it may have been the zodiacal light can not be 
taken seriously, when we recall that the latter always appears as a 
steady glow and has a triangular form. The fact that the movement was 
from the east toward the west is of especial interest, inasmuch as 
auroras are much more frequently observed to travel in the opposite 
direction. It was indeed largely for this reason that the various 
cosmic hypotheses advanced during the seventeenth and eighteenth 
centuries could not be accepted, for, if the aurora were produced by 
causes external to the earth, it would necessarily present an apparent 
movement from east to west, like other celestial bodies. However, 
altho the westward movement is unusual, it is by no means unprece- 
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dented; a long series of obseryations at Bossekop, for instance, shows 
that a small proportion of the auroras observed at that place did have 
the westward moyement.^ 

The most significant fact in connection with the remarkable illum- 
ination of March 27, and with the lesser one observed at Mount 
Weather on March 26, is that a magnetic disturbance of unusual 
severity, as before stated, was occurring at the same time. Magnetic 
traces for these dates have been received from Honolulu, H. L, and 
from Potsdam, Germany, and these show similarly large fluctuations. 
It is well known that displays of the aurora in temperate latitudes are 
usually, if not invariably, accompanied by magnetic perturbations^ 
which cover a wide extent, often including both hemispheres. This 
display seems to have been unusually extensive, reports from Alaska 
and Canada,' and from Europe,' indicating that it was general thru- 
out the Northern Hemisphere. It is probable that displays occurred 
also in the Southern Hemisphere, altho as yet no accounts have been 
received to verify this statement. 

The second appearance of the aurora at Mount Weather, Ya., was 
observed at 11 p. m.. May 25. When first seen it was fairly bright, 
but gradually faded away, and by 11:15 p. m. had entirely disappeared. 
The only part visible consisted of a narrow luminous band about 3° 
in breadth and 7° or 8^ in length; it was situated due northwest from 
the station, the lower end being at an elevation of about 15^ above the 
horizon. The light was whitish and there was practically no motion. 
• On the following morning the magnet which is used to indicate 
variations in vertical intensity was found to be unbalanced, as during 
the storm of March 26 and 27. When the photographic sheets were 
developt, it was seen that a magnetic storm of considerable severity 
had occurred and that the changes in declination and horizontal in- 
tensity were most marked just preceding and during the appearance 
of the aurora. The disturbance did not differ essentially from others, 
except in the briefness of its duration. It began at 8:15 p. m. of the 
25th and ended at 6 a. m. of the 26th ; the most violent fluctuations 
occurred between 9 and 10 p. m. It is quite possible, therefore, that 
the aurora occurred earlier in the evening and was not observed. It 
was seen also by the Weather Bureau observer at Richmond, Ya., but 
thus far other accounts of its having been observed have not been 
received. 

^ Alfred Angot. Lee Aurores Folaires. 
•Monthly Weather Kevlew, March, 1908, p. 76. 
* Meteorologische Zeltschrift, July, 1908, p. 314. 
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Ever since 1741, when Hjorier first noticed that auroras in temperate 
latitudes are invariably accompanied by temporary disturbances in the 
magnetic elements, the subject of their connection has been exten- 
sively studied and numerous theories have been advanced, yet, until 
within the past ten or fifteen years at least, none of these theories has 
been found adequate to account for all the varied forms and structures 
which the aurora assumes. It would be a waste of time, therefore, to 
consider the older theories, which have been fully disproved, but it is 
believed that a brief review of the more recent work along this line 
may be of interest. In discussing this subject, attention will be given 
only to those auroras of wide extent, which are always accompanied 
by magnetic perturbations. The auroras which are seen in the polar 
regions at low altitudes, which are purely local in extent, and which 
have no effect upon the magnetic Qeedle constitute an entirely differ- 
ent phenomenon and are probably due to an entirely different cause. 

Recent studies with the spectroscope have demonstrated that the 
light of the aurora is similar to that produced by the bombardment of 
cathode rays or negative electrons. Birkeland was the first to suggest 
this as a possible explanation; in 1896 he advanced the theory that 
clouds of electrons leave the sun at times of disturbance in its electri- 
cal condition, and that those which pass near the earth are drawn in 
by the earth's magnetic field and excite the outer atmosphere to lumi- 
nescence. He was, however, unable to account by means of this hypo- 
thesis for all the varied forms of the aurora, and in 1900 suggested 
that part of the cathode rays might set up electric currents in the 
atmosphere, which in turn would send out other cathode rays. In 
1906 M. Carl Stormer ^ made a thoro study of Birkeland's original 
theory and worked out mathematically the trajectories of cathode rays 
projected into a magnetic field similar to that of the earth. He 
reached the conclusion that slight differences in the original velocity 
and direction of these cathode rays produce so great a variation in the 
paths which they follow, that Birkeland 's first theory was sufficient to 
account for all observed pheonomena. During the same year M. P. 
Villard,^ working independently, conducted a series of experiments 
with an evacuated bulb, in which electrodes were sealed, the negative 
electrode being arranged so as to project a small bundle of cathode 
rays into the field of a magnet. Photographs were obtained, and 
these showed that the effects produced were identical with those seen 

* Archives das ScieDces Phys. et Nat., July-Oct., 1907. Comptes Rendus, 25 
Juin, 9 Juillet, 10 Septembre et 1 Octobre, 1906. 

* Annales de Ghlmie et de Physique, Septembre, 1906. 
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« 

in the aurora. The work of Yillard, therefore, supplements that of 
Stormer, the one being experimental, the other mathematical. 

They differ, however, in regard to the source of the electrons, the 
motion of which in the earth's magnetic field produces the aurora. 
Stormer believes that a cloud of electrons leaves the sun at the time 
of a sun-spot, whereas Yillard contends that they are terrestrial, orig- 
inating in a cloud under the influence of the sun's radiation. Dr. C. 
Chree * has shown that sun-spots and auroras are not strikingly coin- 
cident, so it would seem that Stormer's theory is not sufficient to ac- 
count for all of the auroras. According to Yillard's opinion they 
must always occur in both hemispheres simultaneously. Unfortu- 
nately data are not as plentiful as could be wished; nevertheless, 
those which have been collected invariably show, so far as known, 
that northern auroras are accompanied by similar displays in the 
Southern Hemisphere. 

There are* other difficulties to be overcome. For instance. Prof. 
Cleveland Ab^e, in a paper on the altitude of the aurora, ' has shown 
that auroras occur at heights such that the air pressure varies from 
one to one-fourth atmosphere, conditions not at all comparable with 
those obtained in an evacuated bulb used by Yillard, or with the 
theoretical case taken by Stormer, in which the path of the electron 
is entirely unobstructed. These, together with other objections, can 
be met only by additional work and more and better data. All in all 
they are the most satisfactory hypotheses thus far advanced. It may 
be that both are correct: that auroras are due to the motion of elec- 
trons in the earth's magnetic field, and that the source of these elec- 
trons is partly solar, partly terrestrial. 

* Philosophical Magazine, January, 1907. 

^ Terrestrial Magnetism and Atmospherio Electricity, March, June, and Decem- 
ber, 1898. 






MAGNETIC DECLINATION. 

By Ebig B. MiiiIiBb, Besearoh Observer, and W. B. Gbboo, Assistant Observer. 

The following tables of the hourly valneB of the magnetic declina- 
tion from November 19, 1907, to June 30, 1908, were obtained from the 
records of the magnetographs in the Magnetic Observatory of the 
Weather Bureau at Mount Weather, Ya. 

The geographical coordinates of the Absolute House at Mount 

Weather are: 

k s 77^ 53' 06' 

^ = 39° 03' 53' 

H = 518 meters. 

The absolute observations of Table 1 were made with a large obser- 
vatory Wild-Edelmann declinometer and a Wild-Edelmann theodolite 
vdth 30 centimeter circles. 

No absolute observations of declination were made during the 
months of November and December. The base line of the declination 
magnetograph remained unchanged during this time, and the hourly 
readings are reduced by using the constant difference, 2.5', for the 
Eschenhagen magnetograph that obtained after January 1. 

The hourly values were obtalLned from the photographic traces of 
an Eschenhagen declination magnetograph, supplemented when neces- 
sary by readings from the Wild-Edelmann declination magnetograph. 
The scale and torsion coefficients of these instruments are: 

* Scale Torsion 

coefficient coefficient. 

Eschenhagen 1 mm. =. 0.9999' 1.00228 

WUd-£delmann 1 mm. = 1.0011' 1.00024 

The hourly values of the declination are given in Table 2 in degrees 
and minutes measured from the north toward the west. The degrees, 
which are the same, are given once for each month at the upper right- 
hand comer of the table. The daily mean is the mean of the 24 hourly 
readings. The maxima and minima are the extremes of the curve, so 
that the range is not always a true measure of the diurnal variation. 

Seventy-fifth meridian time is used thruoui Interpolated values 
are given where their uncertainty is not greater than 0.3' and are 
inclosed in brackets, []. 

In order to give an impression of the more or less disturbed nature 

of the daily variations of the declination, there is given under the 
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heading " Character " a olassifioation of the half-day curves in accord- 
ance with the scale devised by the late Doctor Eschenhagen of the 
Potsdam Magnetic Observatory. This scale is as follows: 

1. Very quiet curves, which show exceedingly small sinuosities, very 
greatly separated. 

2. Curves with fairly quiet course; the daily fluctuation is not ob- 
scured by somewhat more frequent little waves. 

3. Slightly disturbed curves, on which occur secondary waves of 
moderate amplitude and short period (1 to 3 hours); still the daily 
march is clearly discernible. 

4. More disturbed curves, whose daily marches are much broken 
up by secondary waves of greater amplitude and longer period (6 to 
8 hours). 

5. Curves with very large pointed waves and notches which occur 
in greater number and of longer duration and completely obscure the 
normal course of the curve. 

When the degree of storminess is of character 3 to 5, the hourly 
values occurring in the disturbed period are marked with the sign t 
beside the reading, so that the monthly table shows at a glance the 
duration and approximate strength of each disturbance. 

Illustrations of the magnetic character numbers are given on flgs. 
1, 2, and 3. 
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TabijB 2,— Declination, S^ + tabular values (minutes), v>est; Mount 



















Hours. 
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1 


2 


3 


4 


6 


6 


7 


8 


9 


10 11 


12 


13 


14 


16 


19... 


87.4 


87.4 


87.3 


36.4 


86.6 


36.0 


85.6 


35. 4 35. 2 


35.3 


36.7 


38.8 


40.8 


89.9 i 89.3 


20... 


87.8 


37.3 


86.8 


86.4 


86.2 


86.1 


36.1 


83.9 84.3 


86.7 


87.5 


89.2 


40.8 


40.6 


89.6 


21... 


86.9 


87.1 


87.0 


86.6 


86.3 


85.8$ 


84.5$ 


46.5$ 89.5$ 


• $ 


■ • • ■ a^ 


43.5$ 


46.0$ 


48.6$ 


46.8$ 


22... 


87.6 


87.6 


87.1 


86.4 


86.6$ 


85. 6i 


40.3^ 


36.5$ 84.5 


86.1 


36.5 


42.4$ 


40.5 


40.8 


89.4 


28... 


87.6 


87.7 


87.8 


88.0 


88. 7i 


86.5 


36.8 


86.6 1 35.4 


86.6 


88.4 


40.6 


41.3 


40.4 


89.6 


24... 


87.6 


88.1 


87.9 


87.6 


88. 2{ 


86.7 


85.8 


84.6 


84.0 


86.1 


88.1 


40.4 


42.2 


41.8 


40.3 


26... 


37.4 


88.0 


87.7 


87.6 


36.7 


86.6 


86.2 


85.7 


84.6 


86.5 


87.6 


40.0 


40.6 


40.7 


89.6 


26... 


87.4 


88.4 


89.7 


87.6 


86.2 


86.1 


36.5 


33.9 


88.6 


84.1 


85.5 


40.7 


42.4 


41.8 


40.2 


27... 


87.2 


88.4 


86.6 


86.2 


35.9 


35.6 


84.6$ 


40.7$l 36.6 


85.7 


86.4 


88.1 


39.3 


89.3 


38.1 


28 .. 


37.6 


87.6 


87.4 


37.0 


36.6 


36.2 


36.1 


36.6 , 85.8 


85.5 


86.7 


87.6 


38.3 


89.6 


89.0 


29... 


37.6 


37.5 


87.8 


87.1 


86.7 


86.7 


36.6 


85.6 


84.6 


84.7 


86.7 


88.6 


39.8 


39.6 


88.8 


80... 


87.6 


87.6 


87.4 


36.8 


86.7 


86.5 


36.3 


36.2 


85.7 


86.0 


37.7 


39.6 


89.7 


39.8 


88.3 


M'ns 


87.40 


87.71 


87.49 


86.96 


36.78 


86.13 


36.09 


36.74 


35.27 


85.48 


37.06 


39.93 


40.88 


40.46' 39.82 

! 



* Register clock removed for repair. 
Deelinaiion, S^ -f tabular values (minutes), west; Mound 



1 ... 


87.2 


87.6 


87.1 


86.6 


86.8 


86.2 


85.6 


35.5 


85.1 


85.5 


86.7 


89.8 


40.7 


41.1 


89.8 


2... 


87.4 


87.4 


87.6 


87.2 


85.6 


85.6 


86.2 


86.5 


85.4 


86.6 


86.9 


38.8 


40.5 


39.9 


38.9 


o ■ • « 


87.6 


87.6 


87.4 


86.9 


86.6 


86.5 


86.5 


86.7 


36.8 


86.4 


86.8 


87.6 


39.3 


39.6 


88.7 


4 ... 


87.4 


87.6 


87.6 


86.8 


36.5$ 


37.8$ 


36.0$ 


85.3$ 


88.9$ 


36.6 


36w2 


87.6 


39.2 


40.6 


40.5 


5... 


81.6$ 


85.8$ 


88.8$ 


34.7$ 


86.1 


86.8 


36.7 


86.7 


36.6 


85.4 


37.5 


[89.81 


[41.01 


[41.3] 


f4a6i 


6 . . . 


87.6 


87.6 


87.4^ 


86.6$ 


86.8$ 


86.4$ 


35.5$ 


34.6$ 


84.5$ 


86.6$ 


38.8 


88.6 


40.4 


4a 6 


89.9 


7... 


88.2 


87.8 


40.4$ 


86.4$ 


85.5$ 


37.1$ 


87.6$ 


35.8$ 


86.6$ 


37.7$ 


86.8$ 


88.9 


41.1 


41.2 


40.8 


O ■ ■ • 


38.0 


88.6 


37.7 


88.2 


89.1$ 


36.6 


36.5 


38.7$ 


84.6 


35.2 


86.5 


38.1 


89.7 


40.6 


40.2 


9... 


88.4 


38.6 


88.1 


88.2 


37.8 


86.8 


86.0 


a5.6 


84.8 


86.4 


86.6 


38.5 


40.3 


40.9 


40.6 


10... 


38.1 


38.0 


37.9 


88.8 


37.5 


37.8 


36.7 


34.7 


33.4 


86.5 


37.6 


89.9 


44.9$ 


46.0$ 


48.6$ 


11 ... 


37.7 


87.6 


37.1 


36.8 


87.4$ 


37.5$ 


37.2$ 


36.4$ 


34.2$ 


84.6$ 


36.8$ 


39.1$ 


44.6$ 


42.^ 


41.7$ 


12... 


36.5$ 


88.8$ 


87.8$ 


38.4$ 


37.6 


86.9 


86.1$ 


34.5$ 


36.8$ 


36.5$ 


37.^ 


89.6$ 


39.8$ 


43.^ 


42.2$ 


13... 


87.6 


88.6 


38.7 


39.6$ 


38.4$ 


38.6$ 


37.6 


35.8 


34.5$ 


36.4$ 


36.7 


38.7$ 


4a 8 


41.1 


41.8 


14... 


37.9 


40.7$ 


88.8 


87.8 


37.5 


36.8 


88.6 


36.4 


84.9 


35.6 


37.2 


39.7 


42.6 


44.5 


42.7 


16... 


88.4 


38.2 


38.0 


37.7 


37.7 


37.5 


37.6 


36.6 


36.5 


36.6 


38.6 


40.8 


41.3 


41.4 


41.2 


16... 


37.6 


39.8 


38.4 


38.2 


38.1 


38.1 


87.7 


36.5 


35.7 


36.0 


38.0 


89.6 


4a 6 


4a 5 


40.4 


17... 


37.4 


86.7 


86.6 


36.6 


87.9 


37.1 


87.7 


37.4 


38.1 


38.5 


39.2 


40.8 


40.6 


40.7 


4a 6 


18... 


88.4 


37.4 


87.3 


37.5 


38.4 


37.7 


37.1 


36.5 


35.5 


36.5 


37.7 


40.2 


42.6 


41.7 


41.8 


19... 


88.6 


88.7 


38.6 


38.5 


87.7 


87.7 


37.8 


37.3 


85.9 


36.8 


37.6 


39.6 


40.9 


41.8 


40.9 


SO... 


88.9$ 


39.4$ 


42.8$ 


36.7$ 


36.6$ 


88.3$ 


39.4$ 


36.6$ 


38.4$ 


40.7$ 


39.7$ 


40.3$ 


41.6 


41.8 


40.5 


21... 


39.0 


39.1 


38.5 


38.1 


38.6 


87.3 


36.5 


35.5 


86.6 


37.7 


89.6 


41.5 


42.8 


41.1 


89.6 


22... 


88.4 


39.1 


38.6 


38.6 


38.8 


88.5 


88.1 


36.7 


86.6 


36.8 


38.7 


40.6 


41.8 


41.8 


4a 6 


28... 


38.9 


89.2 


38.6 


38.9 


88.2 


38.1 


87.8 


37.3 


36.4 


87.5 


38.4 


39.8 


4a 1 


40.9 


89.5 


24... 


38.4 


88.6 


88.6 


38.2 


38.8 


37.6 


37.2 


36.3 


36.2 


86.4 


38.6 


41.2 


42.4 


42.6 


41.4 


26... 


88.6 


89.0 


38.7 


38.6 


37.6 


87.8 


87.6 


36.8 


85.8 


35.5 


36.8 


39.3 


40.6 


41.4 


40.5 


26... 


38.1 


39.7 


89.5 


38.1 


37.7 


38.2 


37.7 


86.5 


86.0 


85.4 


86.8 


39.7 


41.8 


42.7 


42.7$ 


27... 


40.2 


88.5 


42.4$ 


41.4$ 


36.7 


36.8 


38.0 


36.8 


36.1 


84.6 


87.6 


40.0 


41.2 


41.4 


40.5 


28... 


37.7 


38.6 


38.4 


37.7 


87.7 


38.5 


37.2 


35.8 


35.4 


85.0 


36.1 


37.7 


39.7 


40.5 


40.6 


29... 


37.7 


38.6 


38.7 


37.8 


38.0 


88.1 


37.5 


37.3 


85.0 


84.8 


36.1 


87.9 


89.8 


41.4 


41.7 


80... 


87.8 


88.1 


37.8$ 


35.6$ 


36.3 


86.6 


35.5 


89.2$ 


87.7$ 


87.2 


86.7 


38.9 


41.2 


41.8 


40.6 


81... 


88.4 


88.7 


87.5 


87.6 


37.6 


37.6 


37.5 


37.1 


35.7 


85.9 


37.3 


39.2 


40.2 


40.8 


4a 8 


M'ns. 


37.85 


88.30 


88.89 


37.55 


37.85 


87.8% 


37.08 


86.12 


35.79 


86.20 


87.43 


39.36 


41.70 


41.48 


4a 78 
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Weather, Va., November, 1907. (75lh meridian time,) 







Houn. 












Extremea. 




Charao- 
ter. 
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Date. 




















16 17 


18 


19 


20 


21 


22 


23 


24 


s 
s 


Max. 

40.4 


Min. 


1 


A.M. 


P.M. 




38.6 38.1 


37.6 


87.8 


86.9 


36.9 


36.9 


37.0 


37.4 


37.26 


34.7 


6.7 
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1 


19 


38.4 ■ 87.7 


37.3 


86.7 


36.6 


36.5 


36.6 


86.8 


37.0 


37.07 


40.6 


38.7 


6.9 


2 


2 


20 


46.6$ 38.6$ 


87.6 


87.8 


36.8 


37.2 


37.4 


37.7 


38.0 


39.82 


65.2$ 


38.7$ 


21.6 


6 


6 


21 


38.7 


37.6 


86.8 


38.4 


87.5 


37.4 


37.4 


87 6 


86.6 


37.67 


42.^ 


88.8$ 


9.0 


8 


2 


22 


38.4 


87.6 


37.8 


37.8 


87.1 


37.0 


87.8 


37.2 


36.6 


37.79 


41.6 


84.5 


7.0 


8 


2 


28 


89.1 


87.7 


87.2 


86.9 


36.6 


86.8 


36.6 


36.8 


87.8 


37.60 


42.6 


88.6 


8.0 


8 


1 


24 


38.7 


37.9 


37.4 


86.9 


37.0 


86.9 


36.7 


37.8 


87.4 


37.61 


41.2 


84.4 


6.8 


2 


1 


26 


89.2 


37.7 


37.2 


86.9 


86.8 


36.6 


84.7$ 


36.7$ 


35.6$ 


37.27 


42.8 


83.6 


9.3 


2 


8 


26 


87.5 


37.4 


87.4 


36.8 


86.6 


36.7 


37.2 


36.5 


36.6 


37.18 


44.8$ 


34.4$ 


10.4 


3 


2 


27 


38.6 


37.9 


38.0 


36.7 


86.7 


36.6 


36.7 


37.2 


37.3 


87.14 


89.6 


34.8 


6.8 


2 


2 


28 


88.3 


37.9 


87.5 


37.8 


87.1 


37.0 


37.0 


37.3 


37.8 


87.26 


40.2 


34.5 


6.7 


1 


1 


29 


87.7 


87.6 


37.4 


37.2 


86.6 


86.6 


36.7 


36.7 


37.8 


37.30 


40.0 


36.6 


4.6 


1 


1 


SO 


38.12^ 


87.78 


37.38 


87.14 


36.77 


36.80 


36.75 


37.06 


37.08 


87.51 


42.63 


34.22 


8.41 


2.4 


1.8 


M'Dt. 



Weather, Va,, December, 1907. (75th meridian time.) 
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34.6 
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37.0 


36.9 
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38.9 
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36.8 
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36.9 
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39.6 
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1 4.6 


1 


1 


3 


38.9 38.2 


37.8 


36.6 


36.6 


36.7 


36.3 


81.1$ 


33.1$ 


36.98 


40.8 


27.4$ 


' 13.4 


3 


8 


4 


89.6 


88.7 


87.7 


37.6 


87.6 


37.8 


36.0 


86.8 


36.5 


37.10 


42.2 


31.3$ 


10.9 


8 
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6 


38.7 


38.3 


87.5 


36.6 


36.0 


36.6 


32.4$ 
30.^ 


86.6 


36.6 
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41.4 


32.^ 


9.0 


3 


3 


6 
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37.7$ 
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37.6$ 


86.1$ 
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81.2$ 
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41.6 


28.6$ 
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3 


4 


7 


38.9 
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86.6 
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35.8 
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37.6 


87.40 


40.6 
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2 


8 
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37.5 
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87.6 
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41.4 
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7.2 


2 


2 


9 


48.5$: 43.6$ 
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39.5$ 


38.4 


35.4 


36.6 
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87.3 


88.86 


46.6$ 


33.2 


18.4 


2 


4 


10 


41.4$; 39.7$ 


38.1 


37.6 


36.6 


36.4 


33.8$ 


32.6$ 


36.6$ 


37.66 


46.4$ 


28.7$ 


17.7 


3 


4 


11 


42.2$ 


40.6$ 


36.4$ 


38.6$ 


39.6$ 


35.6$ 


41.9$ 


36.1$ 


87.9$ 


88.25 


43.6$ 


30.4$ 


18.2 


3 


4 


12 


39.5 


88.9 


39.6 


36.5$ 


36.9$ 


36.9$ 


37.4 


37.9 


38.8 


38.10 


42.8$ 


32.4$ 


9.9 


8 


8 


18 


40.7 


40.6 


39.2 


38.6 


37.6 


37.5 


37.6 


37.7 


38.1 


88.71 


44.6 


34.7 


9.8 


3 


2 


14 


40.7 


89.9 


39.1 


38.7 


89.6 


37.8 


87.9 


37.6 


38.1 


38.60 


41.6 


36.1 


6.6 


1 


2 


16 


40.3 


88.7 


38.6 


39.2 


38.6 


88.1$ 


86.7$ 


37.7 


37.6 


38.38 


41.3$ 


85.2$ 
34.6$ 


6wl 


1 


3 


16 


40.1 


39.6 


88.5 


88.2 


38.0 


88.3 


87.6 


38.4$ 


87.5 


88.40 


41.4 


6.9 


2 


8 


17 


40.0 


39.5 


39.6 


88.6 


87.7 


87.6 


87.6 


37.5 


88.4 


88.41 


42.6 


35.2 


7.4 


2 


2 


18 


39.6 


89.1 


38.4 


37.8 


37.7 


35.5 


36.7 


37.5 


87.4 


38.22 


41.8 


34.3$ 


7.6 


2 


2 


19 


89.6 


38.3 


88.1 


37.8 


87.6 


37.8 


38.2 


38.6 


38.8 


88.94 


46.9$ 


35.5$ 


10.4 


8 


2 


20 


38.8 


88.7 


38.5 


88.1 


37.6 


87.8 


87.6 


38.2 


38.2 


38.49 


42.6 


35.3 


7.2 


2 


2 


21 


89.7 


89.3 


37.7 


37.8 


87.5 


86.7 


36.7 


37.8 


38.4 


38.47 


41.6 


36.3 


6.2 


2 


2 


22 


38.8 


38.1 


87.5 


37.3 


86.8 


86.9 


87.2 


37.6 


37.6 


38.26 


42.1 


35.6 


6.6 


2 


1 


23 


39.5 


37.9 


87.6 


37.6 


36.8 


86.7 


36.7 


37.2 


38.5 


38.34 


42.7 


85.5$ 


7.2 


1 


2 


24 


89.6 


88.6 


37.7 


87.6. 


87.4 


37.2 


87.3 


37.8 


87.5 


38.07 


41.6 


34.8 


6.7 


2 


2 


25 


40.6$ 


40.2$ 


89.4$ 


38.5$ 


37.8 


37.2 


38.0 


38.2 


38.8 


88.65 


44.5 


84.5 


10.0 


2 


8 


26 


39.5 


88.6 


38.2 


87.6$ 


37.5$ 


87.5 


87.8 


86.8 


37.8 


38.39 


48.9$ 


84.8 


14.6 


8 


2 


27 


40.6 


89.7 


39.6 


86.0$ 


38.3$ 


37.5 


37.6 


37.6 


87.6 


37.94 


41.6 


34.5 


7.0 


2 


8 


28 


40.8 


39.3 


38.6 


38.5 


37.8 


37.0 


87.5 


37.4 


37.6 


38.09 


42.0 


34.7 


7.8 


2 


2 


29 


40.5 


39.4 


38.4 


88.2 


37.6 


87.6 


38.0 


87.9 


87.6 


38.14 


41.5 


86.2$ 


6.8 


8 


2 


80 


40.7 


40.0 


88.7 


88.2 


87.6 


37.6 


37.6 


87.6 


87.6 


38.21 


41.4 


35.4 


6.0 


2 


2 


31 


89.86 


39.18 


88.27 


37.76 


37.39 


36.73 


36.77 


86.86 


37.41 


38.01 


«2.60 


83.82 


8.68 


2.3 


2.4 
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DecUnation, S^-{-tabular valuea (mintUea), west; Mount 
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88.5 
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37.7 


37.6 
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85.2 


87.6 
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41.0 


41.1 


40.6 


2... 


89. 6( 


37.5 


87.8 
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87.5 


38.4 


87.2 


86.5 


36.4 


86.8 


38.6 


89.5 


40.7 


40.6 


8 . . . 


88.5 


88.2 


38.7 


42.5$ 
40.4$ 


88.2 


36.8 


42.4$ 


87.6 


36.8 


86.5 


88.5 


89.9 


40.8 


40.5 


40.2 


4... 


88.5 


88.6 


88.2 


89.5$ 87.8 


87.8 


37.2 


38.1 


37.9 


87.6 


39.9 


40.6 


41.6 


41.4 ■ 


6 .. . 


88.2 


4a 1$ 


38.7 


38.1 


87.6 


38.4 


87.7 


86.5 


36.0 


36.5 


37.8 


39.8 
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42.6$ 


41.2 


6... 


88.7$ 


88.9$ 


39.4$ 


87.9 


87.9 


37.7 


87.9 


86.7 


85.4 


86.2 


87.9 


39.4 


40.4 


40.5 


4a 4 , 


7... 


88.6 


89.0 


88.8 


37.5 


87.4 


37.7 


88.6 


87.8 


88.5 


89.1 


40.6 


42.3 


42.9 


48.6 


44.0 


8... 


87.2 


86.1 


86.5 


88.0 


86.5 


86.8 


88.0 


86.9 


86.8 
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88.8 


40.2 


41.8 


41.5 


42.1 


9... 


84.9$ 


82.2$ 


36.6 


33.5$ 


49.0$ 37.5$ 


37.6$ 


88.0$ 


36.2$ 


34.7$ 


87.1$ 


41.6$ 


40.6$ 


4a 9$ 
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87.7 
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36.5 
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41.8 
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11 ... 
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88.3 


87.6 
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36.5 


34.7 


85.8 


36.5 


89.8 


41.6 
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41.6 : 
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40.1 


89.7 


87.6 


40.4$ 


39.2$ 


87.1 


36.4 


86.8 


86.6 


88.8 


40.7 


41.6 


41.8 
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88.8 


88.8 


38.8 


38.2 


38.8 


39.1 


38.3 


86.9 


35.5 


84.4 


35.5 


37.6 


89.1 


89.6 


4a 5 


14... 


88.2 


87.9 


86.8 


87.3 


87.6 


88.3 


87.7 


87.4 


35.2 


84.2 


36.5 


88.8 


39.8 


4a 2 


40.5 i 


15... 


88.5 


87.5 


87.4 


88.0 


37.5 


38.8 


88.4 


38.0 


38.1 


35.8 


87.2 


88.6 


4a 6 


4ai 


40.4 


16... 


88.7 


38.5 


88.5 


38.4 


88.5 


38.6 


88.8 


87.4 


35.0 


86.0 


87.8 


38.7 


4a6 


41.4 


42.3 * 


17... 


88.6 


88.6 


38.5 


88.7 


88.5 


88.5 


87.5 


86.7 
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35.6 


87.3 
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89.5 


40.8 


40.4 I 
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88.8 
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88.5 


38.3 


40.5$ 


86.7 
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86.6 
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38.4 


39.6 


39.5 


89.5 


19... 


88.4 


88.5 


38.6 


39.7 


87.8 


88.3 


37.8 


37.2 


35.5 


35.7 


37.6 


89.6 


40.8 


41.1 


40.5 


20... 


88.5 


88.6 


88.5 


88.5 


88.3 


87.7 


87.5 


86.5 


85.6 


34.8 


86.8 


39.3 


4a7 


41.8 
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21 ... 
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88.5 


88.6 


89.5 


37.3 


87.4 


37.2 


86.2 


34.6 


84.1 


36.5 


39.2 


41.6 


42.9 


43.2 


22... 


88.9 


39.1 


88.6 


88.5 


38.5 


87.7 


87.6 


86.8 


81.6 


34.7 


87.1 


89.6 


42.4 


43.6 


42.2 


28... 


38.5 


88.9 


88.5 


89.8 


87.4 


87.5 


37.3 


85.8 


38.6 


88.3 


86.5 


88.5 


41.4 


41.9 


41.5 


24... 


39.2 


89.4$ 


38.7$ 


37.7 


37.8 
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86.8 
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87.8 


87.5 
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42.2 
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82.6$ 


29.8$ 


84.5$ 
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88.3$ 


85.5$ 


37.4$ 


35.8$ 83.8$ 


88.5$ 


85.6 


38.5 


40.6 


41.5 


42.1 


80... 
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b 
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34.2 


36.9 


87.8 
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38.6 
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39.0 
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89.6 


88.2 


87.8 


84.7 


85.5 
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35.7 


86.7 


38.7 


4a 4 
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M'ns. 


38.06 


87.88 


38.10 


87.99 


88.85 


87.95 38.05 


86.77 35.62' 


85.53 


87.26 


89.88 


40.95 


41.86 


41.80: 



i> Light not bright enough to make a legible trace. 

DeclifuUion, 3° + tabular values (minutes), west; Mount 



1 ... 


38.6 


38.8 


38.7 


38.7 


38.5 


88.3 


37.7 


36.6 


35.3 


35.5 


37.2 


40.4 


42.6 


42.2 


41.8 


2... 


88.5 


38.6 


39.2 


39.1 


38.4 


38.4 


38.4 


36.6 


34.9 


313 


85.9 


38.1 


39.5 


40.2 


40.9 


8.. 


39.0 


89.0 


38.6 


39.8 


38.6 


87.4 


37.0 


35.6 


35.4 


318 


39.9 


42.1 


48.4 


45.6 


44.5 


4... 


87.8 


88.6 


38.8 


88.7 


37.6 


38.4 


41.2 


36.4$ 


35.8$ 


35-4$ 


38.4$ 


88.3 


41.2 


42.0 


40.7 


5 .. 


36.2$ 


37.5$ 


36.3$ 


45.6 


36.6 


87.5 


37.5 


36.0 


38.5$ 


36.4$ 


38.8$ 


41.5$ 


42.3$ 


41.6$ 


414$ 


6... 


36.8$ 


87.4$ 


86.4 


35.7$ 


40.4$ 


85.6$ 


37.1$ 


35.0$ 
39.4$ 


34.9$ 


38.6$ 


36.^ 


38.8$ 


:)9.^ 


42.6$ 


39 ^ 


7... 


37.6$ 


38.3$ 


89.2$ 


38.7$ 


38.5$ 


38.3$ 


38.3$ 


37.5$ 


37.4$ 


35.4$ 


38.5 


39.4 


41.6 


43.3 


. . . 


38.6 


89.2 


39.4 


38.3 


39.3 


38.3 


37.6 


37.0 


^3 


32.4$ 


35.5 


37.9 


40.5 


42.7 


43.6 


9... 


88.0 


89.6 


38.5 


37.8 


38.7 


38.4 


37.6 


36. 9 1 85. 1 


34.3 


34.7 


37.6 


41.5 


42.8 


42.8 


10... 


88.4 


38.5 


38.8 


38.5 


38.2 


37.7 


37.5 


36.4 1 33.5$ 


33.4$ 


37.4$ 


36.4 


38.5 


39.7 


41.2 


11 ... 


88.6 


38.5 


38.9 


39.5$ 


38.8$ 


40.5$ 


38.4$ 


37.4$ 


39.4$ 


88.^ 


37.4 


37.8$ 


42.5$ 


43.7$ 


42.7$ 


12... 


36.6$ 
39.4$ 


416$ 


87.7$ 
39. (^ 


38.6$ 


38.2$ 


43.7$ 


40.6$ 


40.5$ 


87.^ 


35.5 


35.8 


38.2 


40.4 


40.5 


40.9 


13... 


41.9$ 


38.4 


37.6 


38.2 


37.6 


36.1 


36.3 


35.3 


36.5 


;^2 


40.6 


42.6 


42.0 


14... 


89.4 


89.3 


39.0 


38.8 


38.6 


38.5 


38.4 


36.8 


35.6 


35.4 


36.1 


37.4 


40.5 


41.5 


41.5 


15 ... 


89.4 


40.7 


88.5 


39.4 


37.9 


87.7 


37.5 


37.4 


316 


34.5 


3a 6 


38.8 


40.6 


41.6 


41.5 


16... 


84.7 


86.9 


89.5 


38.4 


87.7 


37.6 


37.5 


34.8 


35.7 


86.8 


37.4 


38.2 


41.0 


42.8 


43.4 


17... 


38.1 


38.0 


88.0 


37.7 


38.0 


38.2 


87.1 


35.0 


310 


84.4 


36.4 


38.6 


41.5 


42.8 


43.5 


18.. 


88.8 


38.7 


38.4 


38.4 


37.7 


38.0 


37.5 


36.6 


34.3 


35.5 


37.4 


4a 8 


415 


42.7 


41.8 


19... 


38.6 


88.6 


39.1 


38.7 


87.8 


87.5 


38.2 


318 


85.8 


36.2 


38.6 


40.5 


41.9 


411 


414 


20 ... 


89.8 


39.4 


39.2 


88.7 


38.4 


88.4 


37.5 


85.3 


84.2 


35.5 


37.7 


40.5 


43.2 


411 


43.5 


21 ... 


38.7 


38.8 


38.6 


88.6 


38.0 


87.8 


37.8 


36.5 


,35.1 


35.8 


8a6 


39.6 


42.6 


44.0 


43.8 


22... 


88.8 


88.7 


38.6 


38.6 


87.9 


87.6 


37.4 


34.4$ 


31.5$ 


32.6$ 


36.6$ 


43.4$ 


414$ 


46.5$ 


46.6$ 


28 ... 


3a8$ 


35.1$ 


37.5$ 


38.1$ 


85.6$ 


87.7$ 


4a 5$ 


35.7$ 


34.2$ 


316 


36.5 


39.5 


42.5 


43.3 


42.7 


24... 


38.5 


37.6 


37.5 


87.4 


86.7 


87.5 


37.4 


33.6$ 


36.6$ 


37.8$ 


37.3 


38.4 


40.4 


41.7 


42.5 


25... 


88.0 


38.6 


38.6 


38.5 


38.4 


38.7 


37.9 


36.8 


36.4 


35.9 


36.2 


38.5 


41.9 


43.6 


43.3 


26... 


39.4 


39.5 


39.1 


39.0 


38.5 


37.8 


37.9 


36.8 


38.1 


36.7 


38.1 


40.8 


41.7 


42.5 


41.6 


27 .. 


38.2 


39.2 


89.1 


38.5 


38.5 


38.2 


87.5 


35.6 


319 


35.3 


37.5 


40.4 


42.9 


41.6 


40.5 


28... 


38.6 


37.6 


38.5 


38.8 


37.4 


36.6 


37.5 


85.5 


35.2 


37.6 


41.1 


41.6 


41.6 


41.8 


39.9 


^p9 ■ • b 


38.8 


38.8 


38.7 


38.4 


37.7 


37.5 


35.9 


34.9 


33.2 


86.4 


40.1 


44.3$ 


45.5$ 


47.4$ 


46.0$ 


M'na. 


88.18 


88.82 


88.52 


38.71 


38.07 


38.14 


37.91 


36.21 


35.38 


36.28 


37.23 


39.45 


41.62 


42.70 


42.57 



MAGNETIC DECLINATION. 
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Weather, Fa., cTomcary, 1908, (75th meridian time.) 









] 


Soun. 












Extremes. 




Charfto- 
ter. 






















a 






& 







Date. 
























16 


17 


18 


19 


20 


21 


22 


28 


24 


Max. 


Mln. 
34.6 




3 

6.8 


A.M. 
2 


P.M. 
2 




39.6 


88.6 


87.9 


87.6 


87.6 


86.7 


87.8 


38.2 


38.4 


88.16 


41.4 




40.2 


88.7 


87.9 


38.0 


37.4 


86.6 


87.4 


87.8 


88.3 


88.07 


41.2 


34.6 


6.6 


8 


2 




40.2 


88.4 


89.2 


38.4 


87.9 


87.6 


87.7 


87.8 


88.1 


38.83 


43.6$ 


86.8 


7.7 


3 


2 




1 40.5 


39.4 


38.7 


87.9 


88.1 


37.6 


37.5 


87.0 


88.3 


38.75 


41.7 


86.2$ 


5.6 


3 


1 




i 41.5 


40.6 


38.4 


88.4 


87.2 


87.4 


36. 3$ 


88. 5( 


38.8$ 


38.55 


44.8$ 


32.5$ 


12.3 


2 


3 




' 40.2 


39.3 


88.2 


38.3 


37.7 


87.6 


38.8 


88.5 


88.3 


88.40 


41.^ 


85.3 


6.5 


3 


1 




1 42.4 


42.2 


89.9 


40.8 


40.5^ 


87.8 


86.5 


86.5 


36.2 


38.50 


44.5 


35.1$ 


9.4 


1 


2 




40.8 


39.3 


88.5 


38.2 


88.9 


89.7$ 


33.5^ 


85.5 


86.6 


38.10 


43.6$ 


3a 4 


18.2 


2 


4 




42.7^ 


39.1 


89.5 


38.5 


38.0 


86. 2 J 


86.5 


87.2 


37.8 


38.18 


49.^ 


81.8$ 


17.6 


5 


8 




42.0 


41.8 


40.6^ 


40.5^ 


38.6 


87.5 


87.2 


87.6 


37.6 


38.57 


42.9 


83.8 


9.1 


2 


2 




42.5 


89.5 


39.7 


38.9 


87.7 


37.5 


37.6 


37.6 


87.5 


38.50 


48.0 


84.7 


8.3 


2 


2 




40.8 


89.8 


88.5 


87.6 


36.6 


88.6 


37.7 


87.7 


87.8 


38.61 


42.3 


35.0$ 


7.3 


2 


2 




40.6 


40.1 


89.2 


88.5 


88.3 


88.2 


88.6 


88.3 


37.8 


38.22 


4a 8 


34.2 


6.6 


1 


2 




40.6 


39.5 


39.2 


88.5 


88.3 


87.5 


37.8 


38.0 


38.4 


38.01 


40.8 


33.9 


6.9 


2 


2 




40.6 


89.3 


38.4 


38.0 


37.4 


37.5 


87.5 


88.5 


88.5 


38.32 


40.7 


34.8 


5.9 


2 


2 




40.7 


[89.7] 


88.6 


38.2 


37.9 


87.6 


88.1 


88.2 


87.6 


38.55 


42.4 


34.8 


7.6 


2 


1 




4a 8 


89.5 


88.5 


88.2 


38.1 


38.2 


38.3 


38.2 


38.4 


38.32 


40.6 


34.5 


6.1 


1 


1 




89.6 


86.6^ 


88.6 


88.8 


37.7 


37.6 


87.9 


38.5 


88.2 


38.10 


40.9$ 


34.9 


6.0 


8 


1 




89.4 


88.6 


38.4 


88.0 


37.7 


87.7 


37.9 


38.2 


38.6 


38.39 


41.1 


86.0 


6.1 


1 


1 




39.6 


88.7 


38.3 


88.2 


87.9 


87.5 


37.5 


38.0 


38.4 


38.21 


41.3 


84.6 


6.8 


1 


1 


20 


41.5 


40.2 


89.5 


88.8 


38.0 


87.2 


37.2 


84.9$ 


38.6 


38.38 


43.6 


88.5 


lao 


2 


2 


21 


40.8 


38.9 


88.5 


38.1 


87.6 


87.6 


37.6 


87.9 


88.8 


38.50 


4&5 


34.1 


9.4 


1 


1 


22 


[40.5] 


[89.5] 


88.5 


87.6 


37.6 


37.5 


37.5 


37.6 


87.4 


88.00 


42.1 


82.8 


9.3 


2 


1 


28 


40.4 


89. 3 


88.7 


38.5 


87.5 


86.5 


36.6$ 


86.7 


38.0 


38.63 


48.0$ 


30.3$ 


12.7 


8 


3 


24 


40.5 


40.1 


88.8 


88.7 


88.8 


87.8 


38.4 


85.9$ 


37.0 


38.32 


42.5 


31.2$ 


7.1 


2 


8 


26 


41.4 


89.9 


89.4 


89.0 


38.7 


88.6 


88.6 


38.5 


39.0 


39.04 


43.2 


36.2 


7.0 


8 


1 


26 


41.2 


40.4 


42.81 


41.4^ 


38.6$ 


87.1 


88.0 


36.4$ 


38.4 


38.80 


42.6$ 


32.3$ 


ia3 


8 


3 


27 


40.7 


89.2 


88.5 


88.6 


87. 6^ 


87.7^ 


36.6$ 


31.5$ 


29.6$ 


37.55 


42.5 


29.^ 


12.9 


2 


8 


28 


42.5 


41.8 


40.5 


89.2 


37.9 


87.7 


38. 4J 


b 


b 


87.04 


48.0 


26.7$ 


16.3 


4 


3 


29 


48.2^ 
89.8 


41.6^ 
38.9 


89.9 


39.2 


[88.7] 
87.6 


88.2 


88.2 


38.0 


88.5 




48.4 








8 


80 


38.5 


38.6 


88.0 


87.7 


37.8 


38.4 


'38.'22' 


40.7 


'34.6$ 


'b.2 


"3' 


2 


81 


40.86 


89.64 

1 


89.02 


38.59 


88.00 


37.62 


37.72 


37.18 


87.72 


88.87 

1 


42.52 


38.59 


8.98 


2.8 


2.0 


M'ni. 



Weaiher, Va., February, 1908. (76th meridian time.) 



41.5 


89.7 


39.3 


40.5 


39.6 


88.7 


45.8$ 


43.4$ 


40.5 


41.4 


42.2 


39.7 


44.9$ 


43.8$ 


43.8$ 


42.7$ 


42.5$ 


37.4$ 


41.9 


41.4$ 


36.3$ 


43.8 


41.0 


39.8 


43.6 


42.0 


39.5 


40.9 


40.6 


89.5 


43.4$ 


41.6$ 


40.4$ 


41.4 


38.8 


38.5 


40.7 


89.6 


39.4 


40.6 


40.1 


38.9 


4a5 


39.1 


38.8 


48.3 


41.8 


39.0 


42.5 


40.4 


39.6 


40.5 


40.3 


40.1 


48.6 


42.7 


41.4 


41.7 


39.9 


39.6 


42.5 


40.5 


38.8 


45.0$ 


48.5$ 


42.5$ 


41.0 


40.4 


39.8 


41.4 


40.1 


38.9 


41.6 


39.8 


39.5 


41.0 


39.5 


39.6 


39.6 


39.5 


39.5 


39.6 


89.0 


38.7 


48.6$ 


42.5$ 


40.5$ 


42.06 


40.87 


39.54 



38.9 

38.5 

38.5 

38.4 

35.4 

89.6; 

39.5: 

38.7 

39.3 

39.3 

39.7$ 

38.5 

39.1 

38.5 

38.5 

39.0 

39.3 

89.6 

40.8 

39.0 

38.7 

43.5$ 

39.6 

38.9 

89.0 

39.2 

39.3 

39.3 

41.5$ 

39.19 



38.4 


38.2 


38.4$ 


38.2 


38.1 


37.7 


38.7$ 


38.6$ 


39.4$ 


37.3$ 


37.5$ 


37.5$ 


33.4$ 


37.8 


38.5 


38.5 


38.5 


38.5 


39.4 


38.6 


39.1$ 
37.4$ 


30.9$ 


36.5$ 


38.7 


39.0 


37.5 


38.6 


38.2 


38.1 


38.2 


37.3 


87.5 


88.5 


89.1 


37.5 


38.8 


38.0 


88.6 


38.4 


38.6 


88.5 


39.8$ 


35.6$ 


39.8 


43.2$ 


39.3 


38.8 


39.2 


36.5 


38.7 


38.6 


39.0 


38.6 


38.6 


38.6 


35.8$ 


33.5$ 


38.33 


37.72 



38.4 

38.2 

35.8: 

35.6: 

86.7 

37.5; 

38.2 

37.9 

38.2 

38.1 

34.6$ 

37.4 

38.3 

38.5 

38.3 

37.2 

38.5 

37.4 

37.8 

38.4 

38.3 

39.3$ 

37.4 

36.7 

32.4$ 

38.6 

38.6 

39.1 

34.7$ 



38.0 

38.5 

36.2 

33.9 

35.5 

37.3; 

38.0 

37.7 

37.8 

38.5 

36.5$ 

37.9 

38.5 

38.5 

38.5 

37.1 

38.6 

37.6 

38.5 

38.5 

38.4 

38.1$ 

38.3 

38.5 

37.8$ 

33.0$ 

38.7 

39.2 

36.8$ 

37.60 



38.2 

38.6 

37.5 

36.5 

35.5 

37.5; 

39.6 

37.7 

37.7 

38.5 

36.3$ 

36.7 

38.6 

38.5 

38.6 

38.0 

38.6 

38.9 

39.3 

38.7 

38.4 

37.5$ 

38.3 

38.6 

38.4 

38.8 

39.2 

38.8 

37.7$ 

38.11 



38.81 
88.33 
39.31 
38.50 
39.01 
37.89 
38.53 
38.62 
38.70 
38.21 
38.95 
38.81 
38.79 
38.60 
38.55 
38.51 
38.53 
38.67 
39.34 
39.07 
38.91 
39.52 
38.67 
38.40 
38.55 
38.94 
38.74 
38.73 
39.18 



42.6 

41.3 

47. 

42. 

46. 4j 

48.3] 

44. 

48.9 

43.6 

41.2 

45. IJ 

46.73 

47. 3j 

42.5 

41.9 

44.2 

44.2 

43.5 

44.6 

44.1 

44.2 

48.7$ 

44.0 

42.8 

43.6 

42.5 

44.2 

42.4 

47.5$ 



38.74 44.31 



84 4 

34.2 

27.9 

28.5 

33.4 

32.5 

33.4 

32.4 

34.3 

32.5 

26.6 

28.5 

34.6 

35.1 

33.6 

34.6$ 

310 

33.7 

34.6 

34.0 

34.7 

29.8 

30.0 

32.9 

31.7 

31.7 

32.9 

33.9 

27.9$ 

32.36 



8.2 


2 


2 


7.1 


2 


1 


19.1 


1 


3 


13.9 


3 


3 


13.0 


4 


3 


15.8 


8 


3 


ia9 


3 


3 


11.5 


8 


2 


9.3 


2 


^ 


8.7 


3 


2 


18.5 


3 


4 


18.2 


4 


4 


12.7 


4 


1 


7.4 


1 


2 


8.3 


2 


1 


8.6 


2 


1 


ia2 


1 


1 


9.8 


1 


2 


10.0 


2 


1 


lai 


1 


1 


9.5 


1 


1 


18.9 


3 


8 


14.0 


3 


2 


9.9 


3 


2 


11.9 


2 


2 


ia8 


2 


1 


11.3 


2 


1 


8.5 


2 


2 


19.6 


2 


8 


11.95 


2.3 


2.0 



1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

18 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 
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BULLETIN OF MOUNT WEATHER OBSERVATORY, 



Declination^ ^+ tabular valuea (minutea), toegt; MoumA 



Date. 



Hours. 



2... 
8... 
4... 
6 .. . 
6... 
7... 

O • • • 
V • • • 

10... 

11... 

12... 

13... 

14... 

16.. 

16... 

17... 

18... 

19... 

20... 

21 ... 

22... 

28... 

24... 

25... 

26... 

27... 

28... 

29 ... 

80.. 

81 ... 

M'DB. 



48.6; 

39.8; 

87.9: 

87. 

43. 

39.0 

40.0 

87.1 

86.7! 

39. 

38.6: 

39.2 

89.1 

39.8 

88.8 

39.2^ 

38.6 

88.9 

39.5: 

38.6 

39.2: 

89.8 

89.6 

88.9 

39.2^ 

38.8 

29. 

40. 

38. 

41.4 

40. 



2 



3 



40. 

37.6: 

87. 

89.7 

40.6 

40.4 

39.2 

37.8 

88.1 

38.8 

38.7 

88.8 

89.0 

88.9 

88.8 

88.0$ 

38.6 

39.1 

88.8 

39.2$ 

39. Oj 

38.8 

38.9 

39.8 

36.8$ 

38.9 

24.9 

42.1 

40.7 

36.8: 

40. 



38.2 

38.6 

88.6 

38.8 

39.2$ 

38.7 

40.4 

38.5 

38.4 

38.6 

67.8: 

38.0 

42 

85.5 

40. 



87.9 

81. 

43.3 

38. 

38. 

39.3 

38.6 

36.6: 

39.8 

40.6: 

42. 

88.4 

38.8 

38.5 

38.6 

34.1$ 

37.8 

38.4 

88.1 

38.4 

41.7$ 

39.2 

38.1 

38.8 

38.6 

38.0 

40. 

42.8 

38.5; 

38.6 

39.2 



6 



39.00 88.51 39.31 88.85 88.16 37.96 86.75 35.38 




42.1] 

44.6] 

42.6] 

44.4] 

42.8 

43.6 

42.4 

42. 

40. 

42.2 

41.4 

40.4 

41.6 

4L6 

42.8 

41.8 

42.1 

44.2 

44.6 

43.2 

46.8 

43.8 

44.4 

43.6 

44.4 

66.1: 

47.6] 

42. 

48. 

44. 

48. 



42.44 43.83 44.05' 43.64 



16 













Declination^ , 


f^ -f tabular values Cminuies), weal; Mount 


1 ... 


39.4$ 


40.5$ 


39.6$ 


39.6$ 


43.1$ 


39.6$ 


36.1 


36.2 


35.0 


36.5 


40.4 


42.8 


44.1 


43.6 


43.7 


2... 


40.7 


40.5 


39.6 


42.4$ 


39.5$ 


37.4 


35.6 


.33.6 


33.5 


35.3 


39.9 


44.4 


46.1 


46.3 


44.8 


8... 


39.6 


89.6 


88.6 


38.1 


38.6 


36.4 


36.9 


36.8 


35.9 


36.7 


89.1 


42.6 


45.6 


45.7 


44.5 


4... 


89.6 


4ai 


39.4 


88.9 


88.9 


37.2 


36.5 


34.9 


36.3 


36.5 


86.9 


41.6 


45.1 : 46.0 


44.5 ' 


6... 


34.6$ 


89.0 


39.0 


38.6 


38.3 


37.1 


35.0$ 


32.8$ 


34.9$ 


36.9 


87.5 


89.1 


43.7$ 48.4$ 


47. 6$ 


6... 


89.1$ 


38.7$ 


86.9$ 


39.7$ 


37. 6$ 


38.1$ 


46.6$ 


42.5$ 


36.9$ 


35.0$ 


84.6$ 


41.5 


44.6 45.9 


46.8 1 


7... 


86.3$ 


37.3$ 


41. 8$ 


36.4$ 


36.3$ 


42.7$ 


42.9$ 


40.6$ 


38.2$ 


38.6 


89.7 


40.9 


42.3 43.8 


44.6$; 


8.. 


34.9$ 


35.9$ 


89.1$ 


38.6$ 


41.3$ 


39.^ 


37.^ 


36.7$ 


86.0 


88.1 


39.5 


41.4 


42. 6 • 43. 6 


43.8 


9... 


39.4 


89.4 


39.0 


38.8$ 


38.8$ 


37.8 


37.1 


87.0 


37.1 


38.1 


39.5 


41.3 


42.8 , 43.7 


44.6 


10. .» 


39.3 


38.7 


38.6 


38.3 


39.3 


38.5 


88.6 


37.1 


34.8 


34.4 


37.4 


41.0 


44. 1 f 45. 4 


46.2 


11... 


39.7 


39.6 


39.5 


39.2 


39.0 


38.3 


87.1 


86.4 


35.7 


38.1 


4t.3 


43.5 


44. 1 ■ 44. 2 


43.4 


12... 


39.4 


39.4 


38.7 


38.9 


39.5 


37.0 


85.7 


35.5 


35.8 


36.7 


39.7 


42.6 43.9-44.8 


44.1 


IS... 


38.6 


87.8 


38.1 


37.5 


37.6 


87.5 


36.6 


35.7 


35.8 


38.0 


39.8 


42.5 ; 48.5 


43.1 


42.6 


14... 


39.1 


88.4 


38.5 


38.1 


37.4 


36.5 


36.6 


34.7 


35.6 


36.5 


38.6 


41.6 1 44.3 


45.5 


44.6 


15... 


39.6$ 


38.2$ 


36.4$ 


34.2$ 


34.4$ 


33.7$ 


33. 3$ 


35.3$ 


32.6$ 


38.6$ 


43.8$ 


46.9$ 49.8$ 


48.6$ 


6a 6$ 


16... 


41.2 


41.3 


39.9 


39.4 


39.3 


37.5 


87.6 


35.4 


36.2 


36.5 


39.5 


42.6 


46.3 


46.1 


46.4 


17... 


39.6$ 


44.7$ 


39.8$ 


39.2$ 


38.1$ 


87.3$ 


37.5$ 


.35.8$ 


35.6 


36.3 


39.0 


43.6 


47.6$ 


47.4$ 


46.5$ 


18... 


39.6 


39.7 


38.4 


89.3 


38.7 


37.5 


36.2 


34.7 


33.7 


86.9 


41.6 


45.6 


48.2$ 


48.6$ 


47.8 


19 ... 


39.6 
39.2 
39.6 


39.4 
39.1 
39.6 


88.6 
39.0 
89.3 


38.6 
38.7 
39.2 


39.2 
88.5 
88.7 


36.8 
37.3 
37.5 


36.7 



87.2 


86.3 


a 






40.7 
40.8 
42.6 


43.8 
42.0 
44.8 


44.0 
42.8 
44.6 


48.1 
43.1 


20 ... 






21... 


86.3 


86.5 


87.7 


89.6 


48.8 


22... 


38.9 
39.4 


38.6 
39.2 


a 
39.1$ 












36.9 
38.4$ 


37.6 
88.8$ 


38.4 
41.1$ 


44.1 
40.7 


46.4 
48.6 


46.9 
43.4 


46.6 
44.2 


23... 


36.5$ 


81.5$ 


84! 4$ 


'37! 3$ 


39*5$ 


24... 


88.6 


38.6 


38.6 


38.5 


38.8 


36.7 


35.6 


35.0 


36.5 


85.9 


37.2 


41.8 


46.2 


46.7 


46.6 


25... 


39.1 


39.2 


38.5 


88.2 


38.1 


36.5 


36.2 


34.6$ 


36.2 


37.3 


37.8 


42.4 


44.9 


44.0 


44.6 


26 ... 


88.2$ 
















37.6 
84.4$ 


39.1 
89.9$ 


41.7 
43.6$ 


44.3 
46.8 


46.3 47.6 


44.6 
44.4 


27... 


42.3$ 


43.4$ 


41.1$ 


39.6$ 


39.4$ 


89.5$ 


36.6$ 


45.1 


44.6 


28... 


89.3 


39.3 


40.9$ 


37.6$ 


87.6 


87.2 


35.8 


37.2 


85.5 


39.0 


42.6 


45.3 


46.6 


46.4 


46.8 


29... 


40.7$ 


38.5$ 
89.4* 


39.8$ 


88.2$ 


39.8$ 


38.4 


86.1 


81.6 


84.6 


37.8 


41.6 


48.6 


45.8 


46.8 


46.1 


80... 


38.4 


89.5 


3a9 


38.9 


40.4$ 


37.2 


35.3 


35.5 


36.6 


39.2 


42.5 


44.6 


45.9 


46.6 


M'ns. 


38.94 


89.38 


39.18 


38.56 


38.42 


37.64 


87.12 


36.10 


36.81 


37.24 


39.64 


42.61 


44.83 


46.43 


44.93 



MAGNETIC DECLINATION. 
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Weather, Va., March, 1908, (75th meridian time. ) 




I ' Max. 



Extremes. 
Min. 



39.15 
39.19 
37.82 
89.12 
39.66 
40.02 
39.12 
38.68 
38.71 
39.32 
38.97 
39.26 
39.47 
39.31 
39.81 
38.99 
39.12 
3a91 
38.80 
38. 87 
39.00 
39.27 
39.67 
39.19 
39.69 
40.31 
38.59 
39.17 
40.17 
40.02 
40.40 

89.27 



48. 6J 

45. si 

46.^ 

45.6^ 

43.6 

44.5 

48.8 

44. 8j 

48. 3t 

42. 7 j 

48.6 

42.4 

43.5 

43.6 

42.7 

46.6 

45.6 

45.4 

46.5 

46.6 

45.9 

46.4 

46.0 

44.2 

44.6 

60.1 

69.5^ 

49.5^ 

45. 6j 

45. 4j 

45. 

46.15 



22. 
29.7 
30.2 
28 
83.6; 
35.8 
33.05 
81.8^ 
29.1$ 
36.6 
35.1 
36. 3 
36.8 
34.5 
34.7 
80.4$ 
82.6 
32.8$ 
31.5 
31.8$ 
30.5$ 
33.6 
33.7 
34.4 
84.3 
7.5; 
16.4 
29.5; 
30.7 
34.8: 
35.1 

81.11 



S 



26.6 

15.6 

16.0 

17.4 

9.9 

9.2 

10.3 

13.0 

19.2 

7.1 

8.6 

6.1 

7.7 

9.0 

8.0 

16.1 

18. 

12.6 

14.0 

14.7 

16.4 

12.8 

12.3 

9.8 

10.3 

52.5 

43.1 

20.0 

14.9 

10.6 I 

10.1 

15.041 



Date. 



Charac- 


ter. 


A.M. 


P.M. 


4 


4 


4 


4 


8 


8 


3 


4 


3 


2 


2 


2 


2 


8 


4 


8 


4 


8 


3 


3 


8 


3 


2 


1 


1 


1 


1 


1 


1 


2 


4 


8 


2 


2 


2 


3 


3 


8 


3 


3 


3 


3 


2 


8 


2 


1 


2 


8 


3 


1 


3 


6 


5 


6 


5 


4 


4 


4 


3 


3 


3 


3 


2.9 


2.8 

1 



1 

2 

8 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

16 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

81 



Weather, Va., April, 1908. (76th meridian tims.) 



43.4 

42.8 

42.6 

42.9 

45.8$ 

43.9 

45.5$ 

43.5 

44.5 

44.4 

42.4 

42.6 

41.6 

42.6 

49.2$ 

43.8 

43.5 

44.9$ 

42.1 



44.0$ 

42.6 

44 0$ 

42.5 

43.7 

43.2 

43.4 

444 

444 

43.71 



41.6 

40.2 

41.2 

41.6 

43.1 

41.9 

45.8$ 

43.1 

42.8 

42.5 

41.5 

41.5 

40.2 

41.2 

47.5$ 

41.8 

41.5 

42.7 

40.8 



40.2 

41.0 

41.7$ 

42.7 

42.5 

41.3 

41.5 

41.6 

42.6 

42.03 



40.3 

39.2 

40.8 

40.5 

41.7 

40.8 

42.1$ 

41.6 

41.3 

40.9 

41.0 

40.6 

39.6 

39.5 

40.3$ 

40.6 

40.7 

41.8 

40.0 

40.5 

40.5 

40.1 

41.6 

40.5$ 

42.2 

41.5 

88.8$ 

39.9 

40.5 

40.6 

40. 65 



40.6 

40.0 

40.8 

40.2 

40.5 

40.2 

33.6$ 

40.5 

40.7 

40.3 

40.3 

40.5 

40.4 

40.5 

42.5$ 

40.6 

40.7$ 

40.6 

39.8 

89.6 

40.1 

89.7 

39.2 

39. 6$ 

41.7 

38.1$ 

40.4$ 

40.4 

36.7$ 

40.4 , 



39.6 

39.9 

38,7$ 

89.8 

40.3 

39.0 

40.4$ 

40.3 

40.0 

40.2 

40.2 

40.4 

40.4 

40.4 

41.4: 

35.2: 



38, 
40. 
39, 



2^ 
2 

7 



39.6 
40.1 
40.6 
80.5 
36.9 
33.6 
89.9 
41.3 
40.5 
40.6 
89.9 



37.8$ 

39.6 

36.4$ 

39.9 

39.5 

38.7 

37.5$ 

39.7 

39.7 

40.3 

38.7 

40.1 

40.3 

40.5 

33. 9$ 

39.6 

36.9$ 

40.1 

39.7 

39.8 

40.1 

40.3 

36.5: 

36.1 

89 

38.0 

41.2 

89.3 

40.1 

89.5 



39.97 39.27, 38.97 



36.1$ 


39.4 


37. 3$ 


40.6$ 


38.9 


:)9.6 


4a3 


39.3 


39.3 


39.5 


38.3$ 


38.9$ 


42.3$ 


36.2$ 


39.6 


39.5 


39.5 


38.8 


39.8 


39.7 


38.4 


39.5 


39.7 


39.5 


40.2 


40.1 


40.5 


40.5 


32.6$ 


39.5$ 


39.4 


40.4 


3a 3$ 


39.8$ 


39.5 


89.7 


39.6 


39.6 


39.5 


39.8 


39.9 


39.8 


40.1 


39.7 


37.6$ 


88.1$ 


39.7$ 


41.9$ 


40.4$ 


38.8$ 


38.7$ 


36.7$ 


40.5 


40.8 


81.5$ 


36.4$ 


39.0 


89.3$ 


34 7$ 


38.5$ 


38.71 


39.30 



38.1 

40.2 

39.8 

42.1$ 

39.5 

34.5$ 

35.4$ 

39.5 

40.4$ 



5 
6 



39 
39 
39.6 
40.2 
40.7 
39.7$ 
39.8 
38.4$ 
39.5 
39.5 
39.7 
39.1 
39.5 
39.2 
43.2$ 
« 

37.6$ 

40.2 

39.3: 

89.8; 

36.6: 

89. 32 



39. 83 
39.96 
39. 72 
39.88 
39.65 
39.98 
39.96 
39.82 
40.09 
39.93 
40.02 
39.84 
39.48 
39.64 
40.05 
40.18 
40.18 
40.70 



88.89 
89.68 
89.48 



41.02 
39.90 
40.08 
39.78 

39.96 



46.19 



85.6 



28.3$ 

34.2 

33.4$ 




88.35 



10.2 
13.7 
10.8 
11.6 
16.7 
16.8 
20.1 
9.8 
8.6 
11.6 
10.0 

ia4 

8.0 
11.4 
20.6 
12.5 
14 8 
145 



9.0 



16.4 
12.7 
12.1 



11.2 
15.8 
14 
14 4 

12.84 



3 
3 
2 
2 
3 
4 
4 
8 
3 
2 
2 
2 
2 
2 
8 
2 
3 
2 
2 
1 
2 
2 
8 
2 
2 



8 
8 
3 
8 

2.5 



3 
3 
3 
8 
3 
8 
4 
1 
8 
1 
2 
1 
1 
2 
4 
8 
8 
8 
1 
1 
1 
3 
8 
3 
8 
8 
8 
8 
8 
8 

2.6 



1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

26 

26 

27 

28 

29 

30 

M'ns. 



< Trace illegible. 
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BULLETIN OF MOUNT WEATHER OBSERVATORY. 



Declmatiofit S^ + tabular values (mimUea), teesl; Mou$U 



Date. 


Hours. 


































1 


2 


8 


4 


5 


6 


7 


8 


9 


10 


11 


12 


18 


14 


16 


1... 


88.6$ 
86. Oj 


89.4$ 


89.7$ 


87.6 


86.5 


816$ 


84.0$ 
89.5$ 


34.8$ 

40.1$ 


35.6$ 


85.6$ 


412$ 


47.8$ 
41^ 


48.6$ 


' 47.6$ 


46.8$ 


2... 


88.8$ 


42.6$ 


41.1$ 


86.7$ 


84.6$ 


36.0$ 


36.9$' 42.6$ 


45.9$ 


46.0 


48.9 


8... 


40.2 


40.6 


39.6 


40.4 


87.7$ 


36.4 


87.2 


86.4 


36.6 


87.6 


39.8 


42.0 


48.6 


410 


414 


4... 


87.8^ 


42.2$ 


40.8$ 


39.8$ 


89.8$ 


88.7$ 


87.4$ 


84.1$ 


32.4$ 


37.6$ 


39.7$ 


42.9 


44.1 


44.3 


410 


5... 


48. li 


39.^ 


39. (^ 


40.3$ 


39.1 


36.3 


85.5 


316 


35.5 


87.8 


40.2 


42.6 


43.3 


44.6 


416 


6... 


88.^ 


40.6$ 


40.6$ 


40.6$ 


89.6 


86.9 


86.8 


811 


316 


36.9 


39.6 


42.6 


419 


417 


48.8 


7... 


88.0 


87.8 


88.8 


88.8 


88.7 


87.2 


36.5 


35.6 


36.8 


38.6 


40.8 


42.2 


43.3 


43.7 


42.9 


8. 


87.6$ 


86.6$ 


87.0$ 


86.9$ 


88.0$ 


85.5$ 


36.2$ 


37. 7$i 86. 4$ 


89.1 


42.4 


4a8 


44.8 


44.8 


48.6 


9... 


89.2 


89.6 


89.6 


40.6 


88.6 


87.4 


86.6 


86.6 87.2 


38.1 


41.4 


414 


48.8 


42.8 


41.6 


10... 


88.8 


89.4 


89.6 


38.6 


87.6 


86.6 


33.6 


32.7 36.1 


35.7 


40.8 


42.6 


412 


46.4 


46.9 


11 ... 


40.8$ 


39.6 


89.1 


38.7 


37.1 


84.6 


816 


810 


86.6 


38.9 


42.4 


46.1 


45.6 


45.3 


411 


12... 


88. (^ 


39.6 


88.8 


88.6 


37.6 


36.6 


36.0 


87.6 


40.1 


43.6 


42.9 


416 


46.2 


418 


43.1 


18... 


51.^ 


87.6$ 


37.2$ 


37.4 


86.6 


86.6 


3&1 


86.6 


36.4 


40.0 


48.4 


46.6 


47.8 


46.7 


417 


14... 


89. 6^ 


48.7$ 


39.6$ 


88.9$ 


37.2$ 


86.5$ 


34.6$ 


34.4$ 


34.6 


38.5 


48.7 


46.6 


47.6 


48.8 


46.6 


16... 


40.1 


41.2 


40.0 


39.2 


87.6 


36.7 


33.7 


82.7 


83.8 


37.4 


41.8 


45.1 


47.7 


47.8 


46.4 


16... 


41.0 


40.7 


89.6 


89.4 


88.6 


37.6 


38.7 


31.8 


81.7 


84.3 


89.8 


43.8 


46.6 


47.0 


45.6 


17... 


89.6 


89.4 


88.4$ 


38.8$ 


88.2$ 


36.6$ 


39.9$ 


36.6$ 


814$ 


87.8 


40.6 


48.6 


46.5 


46.6 


46.6 


18... 


89.6 


89.8 


89.8 


89.6 


88.9 


35.8 


316 


34.6 


86.4 


37.6 


42.6 


46.7 


46.6 


45.6 


418 


19... 


89.2$ 


87.8$ 


88.2$ 


37.8$ 


87.6 


819 


318 


33.4 


36.4 


39.1 


40.4 


41.6 


43.7 


416 


48.6 


20... 


40.5 


40.0 


89.6 


39.1 


38.6 


87.6 


36.5 


35.7 


36.4 


38.1 


41.6 


45.4 


46.8 


46.6 


44.1 


21... 


4ai 


89.8 


39.8 


89.6 


40.0$ 


86.6$ 


33.5$ 


816$ 


84.6 


36.4 


41.4 


48.8 


46.8 


46.9 


47.0 


22... 


89.6 


89.6 


89.6 


89.2 


88.0 


86.6 


35.4 


813 


86.8 


86.8 


40.2 


42.2 


419 


45.6 


44.7 


28... 


84.7$ 


87.9$ 


88.0$ 


36.1$ 


86.4$ 


36.8$ 


36.2$ 


82.5$ 


36.4 


89.0 


43.1 


45.6 


47.2 


47.7 


46.0 


24... 


84.6$ 


86.6$ 


60. :» 


42.6$ 


36.5$ 


86.5$ 


3&1$ 


816$ 86.3 


38.6 


45.2 


45.6 


46.6 


46.1 


418 


2ff... 


89.6$ 


39.6$ 


41.7$ 


41.7$ 


40.4$ 


41.5$ 


31.9$ 


31.0$ 


33.3$ 


86.2 


4a4 


48.7 


418 






26... 


84.8^ 


36.6$ 


40.6$ 


32.7$ 


43.6$ 


88.8$ 


38.8^ 


35.9$ 


41.^ 


40.7$ 


41.1 


42.7 


417 


46.8 417 


27... 


40.6 


48.7$ 


40.6$ 


38.8 


36.8 


36.7 


35.6 


84.7 


35.8 


89.4 


89.8 


46.1 


48.9$ 


46.7$ 


47.7$ 


28 ... 


88.4$ 

89.2$ 


44.6$ 
45.2$ 


44.0$ 
41.8$ 


88.7$ 
43.0$ 


36.7$ 
39.6$ 


38.3$ 
36.7$ 


32.8$ 
86.4$ 


87.7$ 
816 




, 


46.8 
46.7 


46.6 
47.6 


46.4 

47.7 


417 


S9... 


36.6 


87.6 40.6 


46.4 


80... 


44.8$ 


89.7$ 


87.8$ 


46.9$ 


89. (» 


86.6 


36.6 


34.1 


35.2 


39.2 


417 


47.9 


47.8 


47.8 


46.7 


81... 


89.8$ 


39.4$ 


46.6$ 


40.6$ 


87.6$ 


817$ 


36.3$ 


35.7 


85.6 


37.6 


40.0 


43.7 


45.3 


46.8 


43.8 


M*ns. 


89.61 


89.81 


40.20 


89.88 


38.17 


86.26 


85.64 


8182 


86.67 

1 


88.00 


41.55 


4183 


45.78 


45.79| 44.81 



DecUnaiiont S^ -j- tcibular values (minutes), west; Ifatmi 



1... 


86.7$ 


39.4$ 


4a 1$ 


41.6$ 


89.8$ 


87.7$ 


86.7$ 


86.7$ 


86.6 


87.6$ 


89.9 


48.7 


48.8 


48.8 


42.8 


2... 


40.8 


40.6 


40.4 


40.7 


39.2 


8a9 


35.9 


86.6 


87.1 


4a 2 


41.4 


43.0 


417 


410 


48.6 


8... 


40.4 


89.7 


89.7 


88.7 


38.8 


87.7 


86.4 


85.7$ 
37.4$ 


40.9 


42.8$ 


40.1$ 


42.9 


417$ 


87.8$ 


42.6$ 


4... 


86.7$ 


37.2$ 


86.4$ 


89.0$ 


87.1$ 


36.9$ 


86.6$ 


86.6$ 


38.1$ 


39.6$ 


41.6 


41.6 


41.7 


42.4 


6... 


40.6 


40.4 


40.1 


89.9 


39.7 


88 7 


37.7 


87.6 


88.1 


88.8 


89.9 


41.0 


41.6 


41.9 


42.0 


6... 


40.6 


39.8 


89.7$ 


40.2$ 


89.3$ 


86.6$ 


86.0$ 


.35.9$ 


88.4 


39.7 


42.1 


46.4 


46.8 


48.8 


42.1 


7... 


40.6 


40.4 


40.8 


39.9 


40.1 


39.4 


38.4 


37.6$ 


36.7$ 


4a7$i 41.8 


43.9 


44.7 


417 


48.7 


8... 


89.2$ 


39.8$ 


38. 8 


89.7 


88.8 


87.9 


87.6 


88.3 


39.7 


41.7 


44.0 


46.7 


47.6 


419 


417 


9... 


41.6 


41.0 


89.9 


39.7 


88.7 


37.4 


37.8 


36.7 


87.6 


38.8 


48.4 


46.8 


46.8 


43.6 


42.8 


10 ... 


















86.6 
34.7 


36.2 
86.0 


40.6 
39.9 


46.1 
41.8 


46.9 
42.6 


46.7 
48.0 


416 


11 ... 


41.0 


40.9 


40.4 


40.8 


89.3 


38.1 


36.0 


36.7 


48.9 


12... 


40.7 


40.5 


40.4 


40.0 


89.0 


87.7 


85.7 


84.8 


35.9 


39.8 


41.5 


46.0 


47.0 


47.8 


46.6 


18. . 


89.4 


40.9 


89.8 


88.8 


38.8 


37.4 


87.0 


86.2 


85.7 


88.1 


42.8 


44.8 


44.9 


416 


48.9 


14... 


39.6$ 


41.7$ 


42.1 


417$ 


89.0$ 


37.0$ 


35.7 


86.7 


38.3 


89.6 


41.7 


48.9 


46.7 


47.6 


46.9 


16... 


4a 8 


41.1 


40.6 


4a 9 


40.5 


38.2 


36.1 


85.1 


33.8 


8&4 


39.8 


44.6 


45.9 


4a 6 


4a6 


16... 


89.4 


42.1 


41.6 


41.0 


39.9 


38.2 


36.8 


36.9 


87.6 


88.8 


42.4 


43.8 


44.1 


48.0 


48.9 


17... 


40.6 


4a 


40.1 


39.0 


38.4 


37.1 


86.9 


36.9 


36.9 


85.6 


87.9 


42.0 


42.6 


46.6 


4a6 


18... 


88.8 


39.0 


38.6$ 


41.0$ 


36.8$ 


36.6$ 


8a9$ 


36.3$ 


37.9$ 


37.0$ 


42.8$ 


44.8 


416 


44.6 


44.5 


19... 


46.1$ 
38.6$ 


412$ 


39.7$ 


39.6$ 


37.2$ 


36.9$ 


36.7$ 


87.6$ 


35.9$ 


39.0$ 


42.2 


46.6 


47.6 


47.6 


45.9 


20... 


41.6$ 


41.1$ 


40. K 


40.1$ 


87. » 


38.2$ 


38.9$ 


38.7$ 


38.8$ 


41.0$ 


42.8 


419 


419 


45.8 


21 ... 


42.2 


40.9 


40.9 


46.9$ 


41.5$ 


37.5$ 


35.2 


318 


36^9 


38.0 


40.7 


42.8 


42.5 


42L5 


48.8 


22... 


40.9 


40.4 


40.4 


39.6 


39.1 


38.2 


37.5 


86.6 


87.1 


38.0 


40.6 


41.7 


44.8 


416 


410 


28... 


40.4 


41.1 


40.4 


88.7 


39.1 


37.8 


36.4 


86.5 


86.5 


37.3 


89.8 


41.6 


48.0 


418 


45.1 


24... 


39.6 


89.9 


40.4 


89.6 


38.3 


36.0 


33.3 


32.1 


32.2$ 


813$ 


40.2$ 


48.4 


44.6 


47.1 4a 2 


25... 


39.6 


89.4 


89.6$ 

41.2$ 


36.5$ 


36.3$ 


315$ 


32.4$ 
82.4$ 


81.8 


38.7 


36.6 


39.6 


48.4 


44.4 


42.5 42.8 


26... 


40.9$ 


39.6$ 


38.2$ 


40.5$ 


32.^ 


32.1 


815 


88.6 


42.5 


46.2$: 45.4$ 


47.1$ 46.6$ 


27... 


41.1$ 


40.8$ 


39.4 


39.1 


87.4 


za.1 


34.0 


35.2 


35.1 


38.3 


4a4 


41.0 


43.2 


48.6 42.8 


28... 


40.6$ 


41.1$ 


41.7$ 


41.1$ 


41.0$ 


88.7$ 
39.4$ 


86.4 


816 


35.5 


86.6 


41.4 


43.5 


416 


414 414 


29... 


40.8 


40.8 


40.6 


41.7$ 


42.6$ 


36.6$ 


35.8$ 


36.4$ 


36.8$ 


41.6$ 


414 


46.4 


46.8 46.2 


80... 


40.4 


40.4 


89.7 


40.1 


89.8 


88.6 


87.8 


35.7 


36.4 


88.1 


42.8 


48.4 


4a 2 


46.4 45.S 


ITna. 


4a 22 


40.60 


40.16 


40.24 


39.16 


87.31 


36.10 


85.87 


36.48 

1 


88.12 


41,07 


48.63 


44.09 


4148 4180 



MAGNETIC DECLINATION. 



247 



Weaiher, Fa., May, 1908. (76ih meridian time.) 



Hours. 



Extremes. 



16 I 17 



18 



19 



20 



21 < 22 



23 



24 



a 
t 



Charso- 
ter. 






Max. Mln 



■ I 



A.M. 



P.M. 



Date. 
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40.12 


45.5 


40.41 


52. 7 J 


40.62 


48. S 


40.19 


48.8 


89.74 


47.2 


40.11 


46.7 


40.05 


46.6 


89.15 


44.8 


40.38 


47.1 


40.28 


47.4 


38.76 


46.0 


40.82 


48.4 


40.36 


51.4$ 


37.77 


57.8$ 


40.67 
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39.92 


47.40 



8 


3 


4 


3 


8 


3 


8 


8 


8 


8 


8 


1 


2 


2 


8 


1 


2 


2 


2 


6 


8 


8 
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Weather, Va., June, 1908. 


(76ih meridian time.) 
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UPPER AIR TEMPERATURES FOR APRIL, MAY, AND JUNE. 

By the Aerial Section— W. B. BiiAIB In charge. 

The mean of the highest altitudes reaohed daily in these three 
months, 7,607 feet (2,319 meters), is about 1,500 feet (457 meters) 
lower than that for the three months previous, altho the April mean 
is 9,095 feet (2,772 meters). This is due to the much less active air 
currents that prevailed from just before the middle of May until the 
end of June. The average hourly surface wind velocity for April was 
17.9 miles per hour (8.0 meters per second), for May 12.7 miles per 
hour (5.7 meters per second), and for June 10.0 miles per hour (4.5 
meters per second). This is in accord with the variation in pressure 
shown by the station barograph, the mean weekly variation of which 
for the first six weeks of the period under consideration was 0.65 inch 
(16.5 millimeters), while for the second six weeks this mean was 0.36 
inch (9.14 millimeters). 

The decidedly prevailing northwest wind of April gradually gave 
place to more variable southeasterly winds during the months of May 
and June. On more than half the days from May 10 to June 30, inclu- 
sive, an area of high pressure could be found central over the Gulf or 
Atlantic coast States or immediately over Mount Weather. The south 
to southeast winds resulting from this pressure distribution seldom 
exceed 1,000 or 2,000 feet in depth, and are often too light to sustain 
the kites. 

For the latter reason the use of captive balloons was begun late in 
May. Instead of the small rubber balloons used as captives last sum- 
mer, spherical balloons made of varnished cotton cloth and having a 
capacity of 905 cubic feet (25.6 cubic meters) were procured for this 
purpose. During the months of May and June eight ascensions were 
made with these captive balloons, the mean of the highest altitudes 
obtained being 6,436 feet (1,962 meters). On account of the great 
amount of gas required only one balloon was used in each ascension. 

The isothermal charts show at a glance that accompanying the more 
pronounced variation of the pressure and the more active wind circu- 
lation there is a much greater variation in the position from day to 
day of a given isotherm. The somewhat irregular succession of warm 
and of cold periods are not only more pronounced at the earth's sur- 
face but to as great heights above it as successive records have been 

obtained. 
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The lowest temperature recorded during the year ending June 30, 
1908, was — 18.2'* F., — 27.9^ C. It was found on January 2, 1908, 
at an altitude of 16,917 feet (5,156 meters). Taking the temperature 
of 0^ F., ^ 17.2^ C, as often as it was recorded during this year, the 
following dates and altitudes are found: 



Date. 



AlUtnde. 



1907. 



FeeL 
22,090 



Oetober 8L 

NoTember 18 16,' 209 

1906 

JanuAr72 12,297 

Januarys 13,986 



January 15. 
January 21. 
January 23. 



17,979 
18,274 
11,488 



Meiers. 
6,733 
4,664 

3,748 
4,263 
5,480 
6,570 
8,500 



Date. 



Altitude. 



1908. Fket, 

January 80 9,268 

JanuarySl 12,583 



February 4. 
, February 17. 
I February 22. 
I February 26. 

Aprils 

AprU14. 



9,760 
6,807 
5,612 

11,811 
6,972 

20,597 



Meter*. 
2,826 
3,820 
2,976 
l,77n 
1,680 
8,600 
2,125 
6,278 



The yariations of these altitudes from their mean, 12,910 feet (3,935 
meters), are at times sharp and in the whole period quite large. The 
temperature in question occurs at lower altitudes in the late winter 
and early spring than at other times. 

The highest flight during the three months, April, May, and June, 
was made on April 14, 1908. The altitude reached in this flight, 
22,650 feet (6,904 meters), is but 460 feet (140 meters) less than in the 
flight of October 3, 1907, and is the second highest so far obtained by 
means of kites. 

The equipment for kite flying at Mount Weather has been consider- 
ably increased during the past year, as has also been the number of 
assistants available. Five men (Messrs. Wood, Sherry, Boss, and 
Marks, besides the writer), are now giving full time to the work of 
getting records and reducing them. The number of kites has been 
increased to 25, and with the installation of a new kite reel designed 
to carry upward of 50,000 feet (15,000 meters) of wire, the field equip- 
ment will be fairly complete. This reel will be in use some time in 
July. 

Valley substations have been established in both valleys about 1,000 
feet, 305 meters, below Mount Weather. One station, Trapp, is 1^ 
miles (2| kilometers) to the east; the other, Audley, is 7 miles (11 kil- 
ometers) to the northwest of Mount Weather. It is the purpose of 
these stations to furnish records for comparison with each other and 
with those of Mount Weather. They are at present equipped with 
thermographs and thermometers and with rain-gages. Observations 
are made daily at 8 a. m. The Trapp substation has been in operation 
during June, and from the data Mr. Sherry has worked up the hourly 
temperatures at Trapp, also the hourly differences between Trapp and 
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Mount Weather. The data thus reduced promises to be of consider- 
able interest. Howeyer^ the following table gives only the mean 
hourly temperatures at Mount Weather, and the corresponding differ- 
ences between Mount Weather and Trapp. It shows the greater daily 
range of temperature in the valley. The discussion of other phenom- 
ena, inversions of temperature, etc., will be postponed until further 
data upon them have been accumulated. 

Mean hourly tempercUurea for June, 



Hour. 


Trapp. 


Moi 
Weat 

°F. 
68.6 
63.0 
62.4 
62.1 
61.8 
61.4 
62.0 
63.6 
64.4 
66.6 
68.1 
69.2 

ars . . . . 


int 
hvT. 

°C. 

17.6 

17.2 

16.9 

16.7 

16.3 

16.8 

16.7 

17.6 

18.0 

19.2 

20.1 

20.7 


Differ- 
ence. 


Hour. 


Trapp. 


Mount 
Weather. 


Differ, 
enoe. 


a. m. 
1 


°F. OG 
64.9 18.3 

64.4 18.0 
68.9 17.7 
63.6 17.6 
63.3 17.4 

64.8 17.9 

65.9 18.8 
68.8 20.2 
70.1 21.2 
72.0 22.2 

78.5 23.1 
74.8 28.8 

\ for the 24 bo 


OR 
1.8 
1.4 
1.5 
1.6 
2.0 
2.9 
3.9 
4.8 
6.7 
6.6 
5.4 
6.6 


0.7 
0.8 
0.8 
0.8 
1.1 
1.6 
2.2 
2.7 
3.2 
3.1 
8.0 
8.1 


p. tn, 
2.'.'.'...... 


°F. 

76.0 

76.7 

76.3 

76.0 

76.4 

73.7 

70.7 

69.0 

67.8 

67.5 

66.2 

65.6 

69.6 


OG 

24.4 

24.8 

24.6 

24.4 

24.1 

23.2 

21.6 

20.6 

19.9 

19.7 

19.0 

18.7 

20.9 


OJ? 

70.9 
71.5 
72.2 
71.8 
71.6 
70.7 
69.1 
67.1 
66.7 
66.0 
65.3 
64.8 

66.4 


21.6 
21.9 
22.8 
22.1 
21.9 
21.6 
20.6 
19.6 
19.8 
18.9 
18.6 
17.9 

19.1 


«F. OG 
5.1 2.8 


2 


6.1 2.8 


8 


8 


4.1 2l3 


4 


4 


4.2 2.8 


5 


5 


4.0 2.2 


6 


6 


8.0 1.7 


7 


7 


1.6 0.9 


8 


8 


1.8 1.0 


9 


9 


1.1 0.6 


10 


10 


1.6 0.8 


11 


11 


a 9 0.6 


12 


12 


1.2 0.7 


MeRiu 




8wl 1.7 















UPPER AIR CONDITIONS. 
BESULTS OF KITE FLIGHTS. 



251 



Dftteand 
hoar. 



On Moaot Weather, Ya., 1^5*^ 



Air tem- 
perature. 



1908. 


> 


April 1: 


^F. 


8:52 a.m. 


48.8 


9:01 a. m. 


43.7 


1:22 p.m. 


42.2 


2:08 p.m. 


42.0 


2:20 p. m . 


42.2 


2:84 p.m. 


42.6 


2:56 p.m. 


42.4 


3:41 p. m. 


42.8 


4:87 p.m. 


42.4 


5:06 p. m . 


42.4 


7:28 p. m . 


41.8 


8:28 p.m. 


41.6 


8:60 p.m. 


41.4 


9:28 p. m . 


41.2 


9:51 p.m. 


40.6 


10:25 p.m. 


40.2 


April 2: 
7:28 a.m. 




46.7 


7:38 a. m . 


47.0 


7:47 a.m. 


48.0 


8:22 a.m. 


48.0 


8:33 a. m . 


48.0 


9:38 a. m 


49.6 


10:03 a. m . 


50.5 


10:25 a.m. 


51.5 


10:38 a.m. 


62.0 


2d flight 




11:46 a.m. 


64.6 


11:66 a.m. 


68.6 


12:04 p.m. 


52.2 


12:88 p.m. 


64.8 


1:06 p.m. 


65.0 


2:10 p.m. 


64.0 



6.3 
6.5 
5.7 
5.6 
5.7 
5.9 
5.8 
6.0 
5.8 
5.8 
5.2 
6.3 
5.1 
6.1 
4.8 
4.6 

8.2 

8.8 

8.9 

8.9 

8.9 

9.8 

10.3 

10.8 

11.1 

12.6 
11.9 
11.2 
12.7 
12.8 
12.2 



a 

s 

& 



It 

94 

95 

91 

95 

94 

90 

94 

93 

95 

96 

90 

100 

100 

100 

100 

100 

76 
73 
71 
42 
84 
88 
26 
28 
28 

28 

28 
29 
28 
27 
24 



Dlr. 



Wind. 



Velocitj. 



se. 
He. 
He. 
se. 
de. 
se. 
ae. 
se. 
se. 
se. 

se. 
se. 
se. 



se. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



p. A. 
9 
11 
14 
15 
16 
16 
16 
16 
17 
18 
17 
19 
22 
22 
21 
24 

16 
16 
14 

27 
28 
80 
88 
38 
36 



nw. 


40 


nw. 


40 


nw. 


38 


w. 


80 


nw. 


89 


nw. 


48 



Mets 
p. 4. 
4.0 
4.9 
6.8 
6.7 
7.2 
6.7 
7.2 
6w7 
7.6 
8.0 
7.6 
8.6 
9.8 
9.8 
9.4 
10.8 

7.2 
6.7 
6u8 
12.1 
12.6 
13.4 
14.8 
17.0 
16.1 

18.8 
18.8 
17.0 
1&4 
17.4 
21.5 



At different heights abore sea. 



Height 



FM. 

1,725 

2,617 

3,782 

4,947 

6,608 

9,072 

12,074 

15,303 

17,839 

16,927 

18,246 

8.923 

6,619 

5,476 

3,212 

1,726 

1,726 
2,921 
8,883 
5,162 
6,859 
6,007 
8,944 
2,741 
1.725 

1,725 
2,646 
8,604 
5,664 
7,2m 
1,726 



Meiert. 

526 

767 

1,163 

1,508 

2,014 

2,766 

8,680 

4,666 

5,437 

4,864 

4,037 

2,720 

2,017 

1,669 

976 

526 

526 

890 

1,168 

1,673 

1,988 

1,626 

1,202 

835 

526 

526 

806 

1,099 

1,696 

2,212 

626 



Air tem- 
perature. 



4^8 
89.2 
89.4 
89.0 
87.8 
36.7 
29.3 
19.2 
6.8 
13.6 
20.8 
86.1 
48.9 
49.8 
87.2 
40.2 

46.7 
48.6 
40.6 
86.2 
39.2 
86.8 
38.1 
44.8 
62.0 

54.6 
46.4 
41.4 
82.7 
27.6 
54.0 



6.3 


£ 


4.0 




4.1 




8.9 




8.3 




2.6 




— 1.5 




— 7.1 




-14.0 




— ia2 




— 6.2 




2L3 




9.4 




9.9 




2.9 




4.6 


100 


8.2 


76 


6.4 




4.8 




1.8 




4.0 




2.4 


. . . . 


8.4 




7.1 




11.1 


28 


12.6 


28 


8.0 


■ • ■ • 


5.2 


« ■ - • 


0.4 


■ • • • 


-2.6 


• • • • 


12.2 


24 



s 



Wind. 



Dir. 


Velocity. 


se. 
ese. 




Mefs 

p. 9. 
4.0 


ssw. 






8W. 






SW. 






SW. 






w. 






w. 
w. 






w. 






WBW. 






SW. 
SW. 






SW. 






8. 






■e. 

nw. 
w. 


24 
16 


10.8 
7.2 


wnw. 






wnw. 






wnw 




wnw. 
wnw. 


— — 





wnw. 






nw. 

nw. 
wnw. 


86 
40 


16.1 
18.8 


wnw. 






wnw. 






nw. 






nw. 


"48" 


21.5 



April 1, 2909.— Nine kites were used; liftlDg surface, 569 sq. ft. (52.8 sq. m.). 
Wire out, 36,500 ft. (11,125 m.) at the maximum altitude. 

Light rain and light fog prevailed at the beginning. Rain ended 9:06 a. m. 
Dense fog began 9:23 and ended 10:34 a. m. Light rain began 12:25 and ended 
2:31 p. m. Light rain began 6:36 and dense fog began 7:28 p. m. and continued 
during the remainder of the flight. 

Pressure was low over the upper Mississippi Valley and high over Ontario and 
Florida. Precipitation was general over the northern districts. 

AprU B, I908.—FlTBt flight: Three kites were used; lifting surface, 210 sq. ft. 
(19.4 sq. m.). Wire out, 11,000 ft. (3,353 m.) at maximum altitude. 

Second flight: Three kites were used; lifting surface, 145 sq. ft. (13.5 sq. m.). 
Wire out, 11,000 ft. (3,353 m.) at maximum altitude. 

From 7 to 9:30 a. m. the sky was nearly overcast with A.-Gu., moving from the 
west, and from 9:30 a. m. to 2:10 p. m. it was partly covered with Gl., A.-Gu., and 
occasionally St.-Ou., all moving from the west. A solar halo was observed from 
9:14 to 9:54 a. m. 

Pressure was high over the Missouri Valley and low over Ontario and Quebec. 
Rain occurred in northeastern districts. 
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- 1.5 
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n.. 
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p*. 


wnw. 
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"Z: 










i'v. 


» 


11. « 






I'iiip 
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ILI 



Aprit S, J90S.—mvo kites were used; lUtlng Burtaoe, 310 sq. ft. (31.6 aq. m.). 
Wire out, 30,000 ft. (9,144 m.) at the mulmum altitude. 

About 7/10 St.-Gu. were vlelble, moving from the west until 6 p. m. and trom 
the weet-Dortbweat during the remainder of the flight. The he&d kite pftat into 
rapidly tormlng clouds at 3:48 and again at 4:58 p. m. 

At 8 a. m. a low was central over New Brunewlok and a high over the Oult 
Htatea. 

April 4, IdflS.— Five kites were used; llFting surface, 340 eq. ft. (31.6 sq. m.). 
Wire out, 25,000 ft. (7,620 m.); at maximum altitude, 21,700 ft. (6,614 m.). 

The sky was about half covered with St.-Ou., moving from the northwest, until 
10:46 a. m,, when the amount decreased, leaving only a few clouds visible after 
13:30 p. m. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



On Mount Weather, 7a., f^^f^^ 



Air tem- 
perature. 



a.m. 
a.in. 
a.m. 
a.m. 
a.m. 
a.m. 
a.m. 
a.m. 
a. m. 
a.m. 
a.m. 



1908. 
April 6: 

7:82 

7:45 

8:04 

8:18 

8:42 

8:S0 
11:56 
11:13 
11:20 
11:80 
11:86 
ApriJ7: 

4:50 p. m . 

5:22 p. m . 

5:87 p. m. 

6:50 p. m . 

6:07 p.m. 

6:20 p.m. 

7:00 p. m . 

7:12 p.m. 

7:23 p. m . 

7:88 p.m. 

7:48 p.m. 

7:57 p. m . 
April 8: 

1:24 p. m . 

1:32 p.m. 

1:44 p. m . 

1:55 p.m. 

2:08 p. m . 

2:50 p. m . 

8:20 p. m . 

8:41 p. m . 

8:57 p. m . 

4:09 p.m. 

4:18 p. m 



48.2 
48.8 
60.0 
50.0 
60.0 
60.5 
52.2 
52.5 
54.8 
54.0 
54.1 

70.0 
69.5 
68.0 
67.8 
67.0 
66.0 
66.0 
65.7 
65.4 
66.6 
66.8 
66.0 

62.6 
61.8 
61.8 
61.0 
62.8 
65.6 
67.8 
68.3 
71.0 
71.0 
70.8 



9.0 
9.3 
i0.0 
10.0 
10.0 
10.3 
11.2 
11.4 
12.4 
12.2 
12.3 

21.1 
20.8 
20.0 
19.9 
19.4 
18.9 
18.9 
18.7 
18.6 
18.6 
1&6 

ia9 

16.9 
16.6 
16.8 
16wl 
16.8 
18.6 
19.6 
20.2 
21.7 
21.7 
21.6 



a 

I 



74 
67 
68 
71 
70 
57 
56 
54 
54 
54 

83 
35 
85 
36 
89 
41 
40 
41 
41 
42 
41 
39 

87 
90 
93 
94 
90 
82 
76 
69 
56 
54 
54 



Wind. 



Dir. 



nw. 
nw. 
uw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

see. 
se. 

86. 

Be. 

96. 
86. 
86. 
86. 
86. 
86. 
86. 
86. 

8W. 

BW. 

8W. 

SW. 

8W. 

SW. 

SW. 

8W. 

W. 

W. 

w. 



Velodtf. 



MUes 
p.h. 
18 
12 
12 
14 
15 
18 
17 
12 
12 
16 
16 

9 
8 
7 
7 
8 
7 
8 
8 
7 
8 
9 
9 

18 
15 
18 
18 
18 
18 
17 
18 
22 
21 
22 



Mefs 

p. 9. 

5.8 
5.4 
5.4 
6.8 
6.7 
8.0 
7.6 
5.4 
5.4 
7.2 
7.2 

4.0 
8.6 
8.1 
8.1 
8.6 
3.1 
8.6 
8.6 
8.1 
3.6 
4.0 
4.0 

&0 
6.7 
8.0 
8.0 
8.0 
8.0 
7.6 
8.0 
9.8 
9.4 
9.8 



At different height* abore sea. 



Height 



Feet. 

1,725 

2,905 

4,174 

5,854 

6,364 

7,571 

7,117 

6,166 

4,405 

2,667 

1,725 

1,725 
3,266 
4,057 
6,140 
7,419 
8,772 
10,766 
8,855 
7,250 
4,961 
8,358 
1,725 

1,725 
8,889 
4,014 
5,288 
6,288 
7, 606 
5,978 
4,989 
4,007 
2,820 
1,725 



Meters. 

626 

886 

1,272 

1,784 

1,940 

2,308 

2,169 

1,879 

1,858 

813 

626 

626 

QQA 

1,237 
1,567 
2,261 
2,764 
3,278 
2,699 
2,210 
1,512 
1,024 
526 

526 

881 

1,224 

1,596 

1,901 

2,413 

1,822 

1,505 

1,221 

860 

626 



Air tem- 
perature. 



48.2 
42.4 
86.9 
29.6 
42.8 
40.8 
42.1 
36.5 
38.3 
46.9 
511 

70.0 
61.1 
67.0 
52.5 
41.9 
89.0 
27.1 
86.3 
42.4 
61.8 
59.7 
66.0 

616 
68.1 
58.1 
54.5 
60.9 
45.3 
60.5 
54.7 
59.4 
65.5 
70.8 



9.0 
5.8 
2.9 

- 1.4 
6.0 
4.6 
5.7 
2.5 
3.6 
8.8 

12.8 

21.1 
16.1 
18.9 
11.4 
6.6 
8.9 

- 2.7 
2.4 
6.8 

11.0 
15.4 
18.9 

16.9 
17.8 
14.5 
12.5 
10.5 
7.4 
10.8 
12.6 
15.2 
18.6 
21.6 



6 



f. 



54 
83 



89 

87 



54 



Wind. 



Dir. 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
uw. 
nw. 

sse. 

8. 

s. 

sw. 

w. 

w. 

w. 

w. 

SW. 
SW. 

8. 
86. 

SW. 

W. 

W. 

W. 

W. 

w. 
w. 
w. 
w. 
w. 
w. 



Velocity. 



MUet 

p.h. 

18 



16 
9 



9 

18 



22 



Meet 

p.t. 
6.8 



7.2 
4.0 



• • • • • 



4.0 
8.0 



9.8 



April 6, 1908.— Five kites were used; lifting surface, 346 sq. ft. (32 sq. m.). 
Wire out, 14,300 ft. (4,359 m.); at maximum altitude, 8,000 ft. (2,438 m.). 

Partly cloudy to cloudy weather prevailed during the flight. Clouds were 
mostly St.-Gu., moving from the northwest. Occasionally from 1/10 to 3/10 01. and 
A.-Ou. could be seen above the St.*Ou. and moving in the same direction. St.-Gu. 
past frequently under the leading kite between 8:27 and 11:14 a. m. at an altitude 
of about 5,800 ft. (1,768 m.). 

Pressure was high over Kentucky and Florida and low over the lower St. 
Lawrence and north of Lake Superior. 

April 7, i^^.— Five kites were used; lifting surface, 351 sq. ft. (32.5 sq. m.). 
Wire out, 15,000 ft. (4,572 m.); at maximum altitude, 13,000 ft. (3,962 m.). 

From 8/10 to 9/10 Oi. were visible moving from the west. 

At 8 a. m. a low was central over the lower St. Lawrence Valley and a high over 
Virginia and North Carolina. 

April 8, 1908, — Three kites were used; lifting surface, 145 sq. ft. (13.5 sq. m.). 
Wire out, 15,500 ft. (4,724 m.) at maximum altitude. 

The sky was overcast during the entire flight; 2/10 A.-St. and 8/10 St. at the 
beginning; 4/10 A.-St., 3/10 A.-Ou., and 3/10 St. at 3:41 p. m., and 3/10 A.-St. and 
7/10 St. at 4:15 p. m. 

At 8 a. m. an area of low pressure was central over southeastern Michigan and 
pressure was high over New Brunswick. There were general rains over tiie cen- 
tral and eastern portions of the country. 
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BULLETIN OF MOUNT WEATHER OBSERVATORY. 



RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



1908. 
April 9: 

1:16 p.m. 

l:2Bp. m. 

1:37 p. m. 

1:59 p.m. 

2:10 p.m. 

2:26 p.m. 

2:S7p.m. 

8:57 p. m . 

4:85 p.m. 

5:02 p. m . 

5:19 p.m. 

6:85 p.m. 

5:60 p.m. 

5:54 p. m . 

6:01 p. m . 

6:09 p. m . 

6:16 p.m. 
April 10: 

7:14 a.m. 

7:19 a.m. 

7:82 a.m. 

7:40 a.m. 

8:02 a. m . 

8:28 a.m. 

8:87 a. m 

8:48 a. m. 

8:56 a.m. 

9:06 a.m. 
April 11: 

4:81 p. m 

4:86 p. m . 

4:45 p.m. 

5:06 p.m. 

5:29 p.m. 

6:52 p.m. 

6:00 p. m . 

7:88 p. m 



on Mount wither. V...«»J^ 



Air tem- 
perature. 



OR 
47.9 
48.8 
49.1 
49.7 
60.0 
50.8 
52.0 
52.0 
52.7 
51.2 
51.5 
51.0 
51.0 
51.0 
51.0 
49.2 
49.0 

48.8 
40.0 
40.0 
89.8 
44.8 
44.0 
440 
44.0 
44.0 
48.0 

51.8 
51.7 
51.0 
50.1 
49.4 
49.0 
48.8 
44.2 



8.8 

9.1 

9.5 

9.8 

10.0 

10.4 

11.1 

11.1 

11.5 

10.7 

las 

10.6 
10.6 
10.6 

ia6 

9.6 
9.4 

6.6 
6.7 
6.7 
4.8 
7.1 
6.7 
6.7 
6.7 
6.7 
6.1 

10.7 

10.9 

10.6 

10.1 

9.7 

9.4 

9.8 

6.8 



i 

& 



& 

48 
46 
42 
42 
41 
48 
41 
38 
40 
40 
41 
40 
40 
40 
46 
45 

68 
67 
68 
68 
66 
71 
71 
69 
78 
76 

24 
26 
26 
28 
27 
26 
26 
48 



Wind. 



Dir. 



nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

nw. 

n. 

nw. 

nw. 

n. 

n. 

n. 

nw. 

nw. 

8. 

■. 

8. 
8. 

8e. 

8. 
8. 
8. 
8. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



Velodtf. 



Milei 

p.h. 

20 

24 

26 

21 

21 

18 

20 

16 

18 

18 

6 

10 

10 

7 

8 

8 

7 

16 
17 
17 
18 
19 
20 
20 
22 
19 
17 

46 

45 
48 
46 
46 
51 
54 
40 



p,i. 
8.9 
10.7 
11.2 
9.4 
9.4 
8.0 
8.9 
7.2 
5.8 
5.8 
2.7 
4.5 
4.5 
8.1 
8.6 
8.6 
8.1 

7.2 
7.6 
7.6 
8.0 
8.5 
8.9 
8.9 
9.8 
8.5 
7.6 

20.6 
20.1 
21.5 
20.6 
20.6 
22.8 
24.1 
17.9 



At different heights abore sea. 



Height. 



FaeL 

1,725 

2,665 

8,962 

5,393 

7,818 

10,125 

12,782 

15,602 

18,882 

12,839 

10,633 

7,749 

6,036 

5,444 

4,010 

2,765 

1,725 

1,725 
2,898 
4,509 
6,222 
5,959 
6,619 
6,290 
4,418 
2,980 
1,725 

1,725 
8,018 
8,627 
6,189 
4,910 
8,680 
8,260 
1,725 



526 

812 
1,206 
1,644 
2,388 
3,066 
8,896 
4,755 
4,231 
3,761 
3,241 
2,862 
1,840 
1,660 
1,222 
848 
526 

526 

888 

1,374 

1,602 

1,816 

2,017 

1,612 

1,846 

888 

626 

626 

918 

1,106 

1,886 

1,497 

1,106 

994 

526 



Air tem- 
perature. 



47.9 
41.0 
85.2 
43.9 
89.2 
88.8 
23.5 
15.1 
19.4 
24.4 
82.0 
87.8 
40.5 
88.7 
42.8 
46.2 
49.0 

48.8 
42.8 
46.2 
46.4 
48.2 
41.0 
44.4 
46.0 
88.8 
48.0 

51.8 
41.5 
87.2 
241 
29.1 
85.6 
88.1 
442 



8.8 
6.0 
1.8 
6.6 
40 
0.7 
-47 

- 9.4 

- 7.0 
-42 

0.0 
8.2 
47 

a7 

6.0 
7.9 
9.4 

6.6 
6.0 
7.9 
8.0 
6.2 
5.0 
6.9 
7.8 
8.5 
6.1 

10.7 
6.8 
2.9 

-44 

- 1.6 
8.0 
8.4 
6.8 



a 

s 

t 



48 



45 
68 



76 
24 



48 



Wind. 



Dir. 



nw. 

wnw. 

wnw. 

nw. 

nw. 

nw. 

nw. 

wnw. 

wnw. 

uw. 

nw. 

nw. 

wnw. 

wnw. 

wnw. 

nw. 

nw. 

8. 



8W. 

•W. 

W. 

W. 

W. 

8W. 

8. 

8. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

nw. 



Velocity. 



mus 

p.h. 
20 



Mee* 

p.s. 
8.9 



16 



r V ■ • • 



&1 

7.2 



17 
46 



40 



7.6 
20.6 



17.9 



April 9, 1908.— Five kites were used; lifting surface, 340 sq. ft. (31.6 sq. m.). 
Wire out, 30,000 ft. (9,144 m.); at maximum altitude, 29,500 ft. (8,992 m.). 

From 2/10 to 7/10 Ci. and Ci.-St. were observed moving from the west. Solar 
halos were observed at 12:15 and 5 p. m. / 

At 8 a. m. pressure was high over Ohio and Indiana. A low of considerable 
energy was central off the Nova Scotia coast and a moderate depression was cen- 
tral over North Carolina. 

April 20, 1908. - Two kites were used; lifting surface, 136 sq. ft. (12.6 sq. m.). 
Wire out, 9,000 ft. (2,743 m.) at maximum altitude. 

Ten St. moving from the west were visible until 8:11 a. m. and 10 N. moving 
from the west during the remainder of the flight. 

A low was central over Lake Superior and a high over the middle Atlantic coast. 
An extensive rain area moving eastward enveloped the station during the latter 
part of the flight. 

April 11, 1908. — Two kites were used: lifting surface, 98 sq. ft. (9.1 sq. m.). 
Wire out, 13,500 ft. (4,116 m.) at the maximum altitude. 

A^ut 1/10 St.-Ou. moving from the northwest was visible during the flight. 

A marked depression was central north of the St. Lawrence at 8 a. m., and high 
pressure was central over Nebraska. 
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RESULTS OF KITE FLIGHTS. 





On Mount Weather, Va., J^^^ 


At different heights abore sea. 


Date and 
hour. 


Air tem- 
perature. 


d 

t 

25 
26 
26 
26 
27 
21 
21 
20 
20 
20 

68 
46 
46 
82 
34 
27 
25 
83 
29 
84 
40 
40 
54 
56 
60 
60 

100 
100 
100 
100 
100 
100 
100 




Wind. 

Velo 

Milet 
p. A. 
80 
90 
29 
88 
82 
24 
27 
80 
24 
26 
27 

16 
16 
16 
17 
16 
16 
18 
16 
16 
17 
16 
16 
17 
17 
16 
14 

17 
17 
17 
16 
20 
17 
16 


city. 


Height 


Air tem- 
perature. 


• 

a 

26' 
58 

60' 
100 

166' 




Wind. 


city. 




Dlr. 


Dir. 

nw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

wnw. 

w. 

nw. 

se. 

8. 

s. 

9W. 

W. 

W. 

w. 
w. 
w. 
w. 

W8W. 
W8W. 
SW. 
8SW. 

s. 
se. 

aw. 

asw. 

■w. 

BSW. 
88 W. 


Velo 


1908. 
April 13: 
7:24 a.m. 
7:29 a.m. 


op 

54.5 
54.8 
66.2 
5&8 
56.0 
57.0 
68.6 
60.6 
61.0 
60.6 
60.7 

36.4 
43.4 
4iiu0 


12.6 
12.7 
12.9 
1&2 
13.8 
18.9 
14.7 
15.8 
16.1 
15.9 
15.9 

2.4 

6.3 

7.2 

8.6 

9.9 

11.8 

11.8 

J1.7 

12.8 

12.1 

n.i 

11.1 
9.4 
8.9 
8.3 
8.1 

7.8 
7.8 
7.8 
7.7 
8.9 
7.8 
8.3 


nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 

■e. 

se. 
se. 

88. 

■e. 
se. 
se. 
se. 
ae. 
se. 
se. 
se. 
se. 
se. 
se. 
se. 

sw. 

8. 

aw. 

8. 

8W. 

S. 

8. 


Mefs 

18.4 
13.0 
14.8 
14.6 
10.7 
12.1 
18.4 
10.7 
11.6 
12.1 

7.2 
6.7 
7.2 
7.6 
7.2 
7.2 
8.0 
7.2 
7.2 
7.6 
6.7 
6.7 
7.6 
7.6 
6.7 
6.8 

7.6 
7.6 
7.6 
7.2 
8.9 
7.6 
7.2 


Feet 

1,726 

2,921 

8,968 

6,069 

6,069 

8.198 

6,254 

6.078 

4,102 

2,888 

1,726 

1,726 

2,641 

6,019 

7,862 

9,818 

14,084 

18,727 

22.660 

20,110 

16, 114 

11.437 

9,196 

7,480 

6,206 

2,904 

1,726 

1,726 
2,950 
4,549 
6,917 
7,461 
8,212 
1,725 


Meter*. 

626 

890 

1,210 

1,646 

1,860 

2,497 

1,906 

1,546 

1,250 

866 

626 

628 
806 
1,639 
2.396 
2,998 
4,298 
6,708 
6,904 
6,180 
4,912 
3,486 
2,803 
2,280 
1,687 
886 
626 

626 

899 

1,887 

1,804 

2,274 

970 

626 


64.6 
48.6 
44.6 
46.1 
43.6 
48.8 
44.1 
43.0 
46.6 
61.8 
60.7 

86.4 
36.3 
46.0 
88.7 
82.7 
18.8 
7.8 
-7.2 
8.4 
18.7 
81.8 
84.9 
40.6 
47.7 
48.2 
46.6 

46.0 
62.7 
47.6 
44.4 

88.5 
64.6 
47.0 


12.6 
9.2 
7.0 
7.8 
6.4 
6.8 
6.7 
6.1 
7.6 
11.0 
16l9 

2.4 
2.4 
7.2 
8.7 
0.4 

— 7.6 
—18.7 
-21.8 
-16.9 

— 7.4 

— 0.4 
1.6 
4.7 
8.7 
6.2 
8.1 

7.8 
11.5 
8.6 
6.9 
8.6 
12.5 
8.8 


p. h, 
80 


Meet 

p. 9. 

1&4 


7:50 a. m . 


i 


7:58 a.m. 


, 


8:11 a. m. 




8:87 a. m . 






9:09 a.m. 






9:88 a.m. 






9:66 a.m. 




10:05 a. m. 





10:09 a. m . 
April 14: 
7:22 a.m. 
10:% a.m. 


27 
16 


12.1 
7.2 


11:26 a.m. 






12:25p.m.' 47.4 
1:00p.m. 49.8 
2:09 p.m. 53.2 










2:53 p. m . 
4:02 p.m. 
4:82 p. m 
6:05 p. m . 
6:42 p.m. 


6&8 
68.0 
55.0 
53.8 
52.0 






5:53 p.m.' 52.0 






6:10 p.m. 
6:35 p.m. 
6:62 p.m. 
7:02 D. m 
A prill 6: 
7:18 a.m. 
7:22 a.m. 


49.0 
48.0 
47.0 
46.6 

46.0 
46.0 
46.0 
46.9 
46.5 
46.0 
47.0 














14 
17 


6.8 

7.6 


7:35 a.m. 
7:46 a.m. 







8:09 a. m . 






8:20 a. m . 


88W. 
8. 






9:45 a.m. 


16 


7.2 



April IS, 1908.— Two kites were used; lifting surface, 136 sq. ft. (12.6 sq. m.). 
Wire out, 15,000 ft. (4,572 m.) at the maximum altitude. 

Except for a few upper clouds near the horizon the sky was cloudless. 

Pressure was high over North Carolina and over Lake Superior, and low over 
Newfoundland. 

JLpri2i^, 2dt7<?.— Nine kites were used; lifting surface, 623 sq. ft. (57.7 sq. m.). 
Wire out, 37.000 ft. (11,278 m.); at maximum altitude, 35,000 ft. (10,668 m.). 

Gi. moving from the west were visble; a few from 6:58 to 10:55 a. m., 3/10 to 
1.22 p. m., 5/10 to 2:53 p. m. and from 6/10 to 8/10 during the remainder of the 
flight. 

A high was central over the north Atlantic coast and low over Manitoba. 

April IS, 1908. — Three kites were used; lifting surface, 204 sq. ft. (18.9 sq. m.). 
Wire out, 14,000 ft. (4,328 m.); at maximum altitude, 12,000 ft. (3,658 m.). 

Light rain fell during the entire flight. Fog, light at the beginning, became 
dense at 7:46 a. m., and so continued during the remainder of the flight. 

Pressure was high over eastern North Carolina and low over the lower St. Law- 
rence. Bain was general over the southeastern portion of the country. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



1906. 
April 16: 

7:46 a.m. 

7:Ma.m. 

8:02 a. m. 

8:24 a.m. 

8:88 a.m. 

8:43 a.m. 

8:51 a.m. 
2d flight. 

9:44 a. m . 

9:56 a.m. 
10:17 a.m. 
10:83 a.m. 
11:46 a.m. 
12:18 p. m . 
12:48 p.m. 
12:54 p.m. 

1:03 p.m. 

1:20 p.m. 

1:84 p.m. 
April 17: 

7:24 a.m. 

7:86 a.m. 
11:00 a.m. 
11:17 a.m. 
12:18 p.m. 

2:28 p.m. 

8:16 p.m. 

8:59 p. m . 

4:01 p. m. 



On Mount Weather, Va., J^|^^ 



Air tem- 
perature. 



80.6 
81.6 
81.7 
810 
82.6 
82.8 
88.8 

85.0 
85.6 
36.0 
87.2 
89.5 
39.7 
40.8 
41.0 
41.4 
42.8 
44.0 

82.9 
38.0 
42.0 
42.3 
45.0 
47.8 

5ao 

60.0 
60.8 



-0.8 

- as 

-0.2 
0.0 
0.8 
0.4, 
0.7 

1.7 
2.0 
2.2 
2.9 
4.2 
4.8 
4.9 
6.0 
6.2 
6.0 
6.7 

0.5 

a6 

6.6 

6.7 

7.2 

8.8 

10.0 

10.0 

10.4 



a 



I. 

64 
66 
62 
58 
68 
68 

57 
50 
50 
48 
42 
45 
43 
42 
44 
49 
44 

56 
68 
61 
62 
46 
45 
89 
89 
89 



Wind. 



Dir. 



nw. 
n. 

D. 

nw. 
nw. 
nw. 
n. 

n. 

n. 

n. 

n. 

n. 

n. 

nw. 

nw. 

B. 

n. 
n. 

se. 
se. 

80. 

se. 

8. 

se. 

se. 



se. 



Velocity. 



Mile* 

p. K 
27 
24 
27 
25 
27 
28 
29 

22 
24 
21 
20 
16 
18 
13 
15 
12 
10 
10 

10 
9 
14 
13 
12 
11 
11 
11 
11 



Mefi 
p. t. 

12.1 
10.7 
12.1 
11.2 
12.1 
12.6 
18.0 

9.8 
10.7 
9.4 
8.9 
7.2 
5.8 
5.8 
6.7 
5.4 
4.5 
4.6 

4.5 
4.0 
6.8 
6.8 
5.4 
4.9 
4.9 
4.9 
4.9 



At different heights abore sea. 



Height 



1,725 
2,774 
8,757 
4,864 
3,858 
2,888 
1.725 

1,725 
8,016 
4,686 
5,711 
7,954 
10,169 
8,208 
6,962 
5,440 
4,330 
1,726 

1,725 
2,625 
5,097 
5,472 
7,220 
7,971 
5,749 
2,664 
1,725 



Metert, 

526 

846 

1,145 

1,880 

1,176 

865 

526 

626 
919 
1,898 
1,741 
2,424 
3.100 
2,502 
2,122 
1,668 
1,820 
626 

526 

800 

1,554 

1,666 

2,201 

2,480 

1,762 

812 

626 



Air tem- 
perature. 



80.6 
26.1 
87.4 
41.0 
87.8 
26.6 
88.3 

35.0 
26.6 
87.8 
86.8 
30.9 
32.2 
28.6 
81.8 
85.6 
28.4 
44.0 

82.9 
28.8 
82.4 
88.8 
28.6 
88.4 
38.8 
44.6 
50.8 



-0.8 
-8.8 
8.0 
6.0 
8.2 
-8.0 
0.7 

1.7 
-8.0 

3.2 

2.1 
-0.6 

0.1 

- 1.9 
-0.4 

2.0 

- 2.0 
6.7 

0.6 

- 1.8 
0.2 
1.0 

- 1.9 
0.8 
&8 
7.0 

10.4 



Wind. 




■ • • * 



April 16 1 i^^.— First flight: Two kites were used; lifting surface, 116 sq. ft. 
(10.8. sq. m.). Wire out, 7,000 ft. (2,134 m.); at maximum altitude, 6,700 ft. 
(2,042 m.). 

Seoond flight : Five kites were used ; lifting surface, 340 sq. ft. (31 5 sq. m.). 
Wire out, 20,000 ft. (6,096 m.); at maximum altitude, 17,000 ft. (5,182 m.). 

At 7 a. m. 6/10 Oi.-St. were observed moving from the west. Cloudiness de- 
oreased gradually until 1:30 p. m., at which time the sky was cloudless. 

An extensive area of high pressure central over the upper Lakes overlay dis- 
tricts east of the Rocky Mountains. A low of moderate intensity was over the 
Atlantic east of North Carolina. 

AprU 17 1 1908, —Six. kites were used; lifting surface, 414 sq. ft. (38.3 sq. m.). 
Wire out, 16,000 ft. (4,877 m.) at maximum altitude. 

A. few St. moving from the south were visible until 10:25 a. m. Ci. moving from 
the west were visible during the remainder of the flight, gradually increasing in 
amount to 6/10 at 12:36 p. m., and diminishing to 1/10 at the dose. A halo was 
visible from 1:00 to 3:49 p. m. 

A high was central over the north Atlantic coast and a low over western Ne- 
braska and South Dakota. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hoar. 



1906. 
April 18: 
10:47 a. m 
10:58 a. m. 
11:19 a.m. 
11:86 a. m. 
IIU^I a.m. 
12:10 p. m. 
12:30 p.m. 
12:49 p.m. 

1:08 p.m. 
April 20: 

7:86 a.m. 

7:47 a.m. 

7:50 a.m. 

8:10 a.m. 

8:24 a.m. 

8:87 a.m. 

8:56 a.m. 

9H>4a.m. 

9:17 a.m. 
April 21: 

^21 a. m. 

7:81 a.m. 

7:49 a.m. 



On Mount Weathor, Va., J^i^ 



Air tem- 
perature. 



8:06 
8:14 
8:30 
10:17 
1:84 



a.m. 

a.m. 

a. m. 

a.m. 

p. m. 
2:44 p.m. 
8:03 p.m. 
7:40 p. m . 



OF. 

50.0 
50.2 
51.0 
51.5 
51.4 
51.0 
51.0 
50.4 
49.0 

51.0 
60.8 
51.0 
51.8 
53.8 
66.6 
57.2 
57.9 
57.0 

86.8 
87.5 
87.6 
37.8 
87.6 
88.8 
48.0 
51.0 
52.7 
53.0 
47.0 



10.0 
10.1 
10.6 
10.8 
10.8 
10.6 
10l6 
10.2 
9.4 

10.6 
10.4 
10.6 
11.0 
12.1 
13.1 
14.0 
14.4 
18.9 

2.7 

8.1 

8.1 

2.9 

8.1 

8.8 

6.1 

10.6 

11.6 

11.7 

8.8 



a 

t 



Wind. 



1 

79 
76 
77 
78 
77 
80 
84 
92 

68 
61 
61 
69 
54 
45 
41 
42 
49 

58 
51 
48 
47 
46 
47 
26 
16 
19 
19 
80 



Dir. 



8. 
8. 
8W. 

a. 

8. 
8. 
8. 
8. 
8W. 

8W. 

HW. 
8W. 
8W. 
8W. 
8W. 
SW. 
8W. 
8W. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



Yeloeitj. 



MUe* 

p. h. 
12 
15 
16 
17 
15 
16 
12 
12 
15 

11 
11 
12 
14 
16 
16 
18 
18 
17 

17 
17 
20 
17 
19 
19 
18 
27 
80 
81 
24 



Mee$ 

p,». 
5.4 
6.7 
7.2 
7.6 
6.7 
7.2 
5.4 
5.4 
6.7 

4.9 
4.9 
5.4 
6.8 
7.2 
7.2 
8.0 
8.0 
7.6 

7.6 

7.6 

8.9 

7.6 

8.5 

8.5 

8.0 

12.1 

18.4 

13.9 

10.7 



At dUforent heighta abore sea. 



Height 



Feei. 
1,725 
2,794 
4,891 
6,408 
7,187 
10, 112 
8,687 
6,902 
1,725 

1,725 
2,888 
8,156 
5,062 
6,297 
4,863 
3,460 
3,262 
1.725 

1,725 
2,765 
8,885 
5,611 
6,653 
7,794 
9,068 
7,888 
6,627 
8,926 
1,725 



Meters. 

626 

862 

1,888 

1,647 

2,175 

8,082 

2,648 

2,104 

626 

626 

865 

962 

1.548 

1,919 

1,482 

1,065 

994 

526 

526 
843 
1,169 
1,680 
1,997 
2,376 
2,762 
2,404 
1,715 
1,197 
528 



Air tem- 
perature. 



OF. 

50.0 

49.1 

50L5 

41.8 

8&8 

24.6 

28.9 

88.1 

49.0 

51.0 
49.6 
53.6 
47.7 
42.8 
49.5 
54.7 
62.5 
57.0 

86.8 
80.9 
27.0 
21.6 
24.8 
20.7 
21.7 
21.2 
29.1 
89.9 
47.0 



oa 

10.0 
9.5 

ia3 

8.2 
8.5 
-4.1 
-1.7 
0.6 
9.4 

10.6 

9.8 

12.0 

8,7 

6.0 

9.7 

12.6 

11.4 

18.9 

2.7 
-0,6 

- 2.8 

- 6.8 
-4.3 
-6.3 
-6.7 
-6.0 

- 1.6 
4.4 
8.3 



a 

s 
& 



Wind. 



81 



92 
68 



49 
68 



30 



Dlr. 


Velocltj. 


8. 
88W. 


MtUt 
p.h. 
12 


p.«. 

6.4 


W8W. 






W8W. 






W8W. 






W8W. 






W8W. 






SW. 






8W. 

SW. 
W8W. 


15 
11 


6.7 
4.9 


w. 

wnw. 






wnw. 

w. 







w. 

w. 

8W. 

nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



17 
17 



7.6 
7.6 



24 



10.7 



April 18, 1908.— Five kites were used; lifting surface, 346 sq. ft. (32.0 sq. m.). 
Wire out, 15,000 ft. (4,572 m.}; at maximum altitude, 14,100 ft. (4,298 m.). 

The sky was overcast, wltn St. moving from the west-southwest. Light rain 
fell after 11:20 a. m. The head kite was in clouds from 11:48 to 11:61 a. m. and 
from 12:05 to 12:22 p. m. 

Low pressure was central over Lake Michigan, with a secondary depression over 
the Oulf of St. Lawrence. Pressure was highest off the North Carolina coast. 

April 20, i^^.—Three kites were used; lifting surface, 204 sq. ft. (18.9 sq. m.). 
Wire out, 10,000 ft. (2,048 m.) at maximum altitude. 

The sky was cloudless until 9 a. m. when a few Oi.-tit. were visible near the 
horizon. 

Pressure was low over eastern districts with the center of disturbance north of 
Lake Ontario, and relatively high over Minnesota and Ck>lorado. 

April 21, lOOS.—Thtee kites were used; lifting surface, 204 sq. ft. (18.9 sq. m.). 
Wire out, 12,000 ft. (3,658 m.) at the maximum altitude. 

A few St.-Gu. moving from the west were visible until 12.50 p. m. The sky was 
cloudless during the remainder of the flight. 

A low was central over the lower St. Lawrence Valley and a high over Lake 
Michigan. 
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April tt, 190S.— Five kites were used; lifting eurftioB, 346 aq. ft. (33.0 sq. m.). 
Wire out, 15,000 Ft. (4,G73 m.}; at maxtmum altitude, e,B0O ft. (2,6B2 m.). 

6/10 Ci.-St. from the northwest prevailed Ironi the beginning of the flight until 
B;17 p.m., aod 10/10 Ci. from the northwestfPomSilTp. m. until the end. A aolar 
halo was visible during the entire Sight. 

Pressure wfts high over eastern Virginia and low over northern Ulchlgan. 

ApriltS, 1908.— Tvio bltee were used; Ufting eurfaoe, 189 sq. tt. (17.5 »q. m.). 
Wire out, 6,000 ft. (1,829 m.); at maximum altitude, 4,600 tt. (1,372 m.). 

A few A.-Cu. were observed at 5 p. m. moving from the west. Alter S p. m. 
Bt.-Cu. appeared moving from the west-southwest and Increased rapidly In amount. 
Distant thunder was beard at 6:1G p. m. Light rain began at 8:43 p. m. 

At 8 a. m. low pressure and unsettled weather prevailed generally thruout the 
oountry, with the principal center of disturbance over southeast Wyoming, and 
with eeoondaij ones oft the South Caroliaa ooast and over the Qulf ot St. Law- 
renoe. Pressure was relatively high over northeast Alabama and north of Lake 
Superior. 

April U, 190S.— Three Icltes were used; lifting aurlAoe, 210 aq. ft. (19.4 sq. m.). 
Wire out, 10.000 feet (3,048 m.) at the maximum altitude. 

Clouds moving from the west were observed as follows: 2 CI. -St. and 1 Cu. to 
3p. m.; 4 St.-Gu. to 3:30 p. m.; 1 Ci. and a few St.-Cu. to 4:30 p. m., and 2 Cl.-Cu. 
and 1 St.-Cu. during the remainder of the flight. 

A high was central over the lower St, Lawrence Volley and « low over Sonacs 
and Nebraska. 



UPPER AIR CONDITIONS. 



269 



RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



isoa. 

April 26: 

7:84 a. m . 

7:46 a.m. 

7:54 a.iii. 

8:10 a.m. 

8:18 a.in. 
2d flight: 

1:66 p. in. 

2:(Ktp.m. 

2:18 p. m. 

2:26 p.m. 

2:34 p.m. 

2:48 p.m. 

8:02 p. m . 

3:08 p.m. 
April 27: 
11:26 a. m. 
11:36 a.m. 
12:26 p.m. 
12:40 pi m. 
12:60 p. m. 

1:06 p.m. 

2:04 p.m. 

2:10 p. m 

2:20 p. m 

2:80 p.m. 



On Mount Weather. Va., J^ft, 



Air tem- 
perature. 



60.1 
60.8 
60.0 
60.9 
60.0 

69.8 
60.8 
60.0 
60.0 
60.2 
00.8 
60.1 
60.1 

74.9 
75.0 
76.2 
76.4 
77.2 
77.4 
77.5 
76.8 
77.0 
77.7 



16.1 
16.4 
16.6 
16.6 
16.6 

15.4 
16.4 
15.6 
16.6 
16.7 
16.0 
15.6 
15.6 

28.8 
28.9 
24.6 
24.7 
25.1 
25.2 
25.8 
24.9 
25.0 
25.4 



• 

a 




Dir. 


i 

92 


se. 


90 


se. 


89 


se. 


90 


se. 


89 


9e. 


90 


a. 


90 


s. 


89 


8. 


89 


8. 


88 


8. 


86 


8. 


89 


■W. 


80 


8W. 


57 


SW. 


58 


8W. 


66 


8W. 


54 


8W. 


68 


aw. 


62 


8. 


54 


S. 


58 


«. 


52 


8. 


54 


8. 



Wind. 



Velocity. 



MiU* ! Mef$ 
p, A. p, s. 



8 
9 
9 
9 
8 

14 

15 
14 
12 
18 
16 
15 
15 

12 
12 
18 
14 
12 
18 
18 
16 
16 
12 



8.6 
4.0 
4.0 
4.0 
8.6 

6.8 
6.7 
6.8 
6.4 
5.8 
&7 
6.7 
6.7 

6.4 
5.4 
6.8 
6.8 
du4 
5.8 
5.8 
7.2 
7.2 
5.4 



At different heights aboTe sea. 



Height 



1,725 
2,988 
4,321 
5,207 
1,725 

1.725 
2,764 
4,012 
4.945 
5,368 
6,687 
5.166 
1,725 

1,726 
2,764 
4,079 
5,094 
6,487 
7,412 
5.692 
8,965 
2,8rd 
1,725 



Meierg. 

526 

909 

1,817 

1,587 

626 

526 
842 
1,228 
1,607 
1,635 
2,088 
1,575 
526 

526 

842 

1,248 

1,563 

1,977 

2,259 

1,785 

1,214 

867 

526 



Air tem- 
perature. 



69.1 
63.0 
60.2 
66.8 

6ao 

60.8 
66.6 
54.1 
50.9 
47.7 
41.4 
46.1 
60.1 

74.9 
70.8 
68.9 
69.0 
52.5 
51.4 
57.6 
64.8 
69.8 
77.7 



16.1 
17.2 
15.1 
18.8 
15.6 

15.4 

18.1 

12.8 

10.5 

8.7 

6.2 

7.3 

15.6 

28.8 
21.3 
17.7 
15.0 
11.4 
10.8 
14.2 
18.2 
21.0 
25.4 



a 

t 



& 



89 
90 



Wind. 



Dlr. 



89 
67 



54 



se. 

8W. 
SW. 

ssw. 
Be. 

8. 



88W. 

SW. 

SW. 

SW. 

SW. 

aw. 
aw. 

8. 

saw. 
ssw. |. 

SW. 

wsw, 

SW. 

ssw. 

8. 
8. 



Velocity. 



MUet 
p.h. 
.8 



8 
14 



16 
12 



12 



MtP* 

p.i. 
8.6 



8.6 
6.8 



6.7 
6.4 



6.4 



AprUBS, 1908.— First flight: Two kites were used; lifting surface, 142 sq. ft' 
(13.1 sq. m.). Wire out, 7,400 ft. (2,256 m.) at the maximum altitude. 

Second flight : Two kites were used; lifting surface, 98 sq. ft. (9.1 sq. m.). Wire 
out, 12,000 ft. (3,657 m.); at maximum altitude, 11,000 ft. (3,353 m.). 

During both flights the sky was overcast with St., moving from the southwest. 
Light rain fell from 1:41 to 2:10 p. m., and after 2:50 p. m. Distant thunder was 
heard In the southwest at 1:50 p. m. The head kite was In clouds, except for 
short Intervals, after 2:31 p. m. 

Very low pressure, central over Wisconsin, covered the country east of the 
Bocky Mountains. At 8 a. m. rain was falling from the Mississippi Valley east- 
ward, and thunder-storms had occurred thruout the South Atlantic States and 
the upper Mississippi Valley. 

April 27, 1908,^Three kites were used; lifting surface, 212 sq. ft. (19.4 sq. m.). 
Wire out, 11,500 ft. (3,505 m.) ; at maximum altitude, 10,200 ft. (3,109 m.). 

The sky was overcast during most of the flight, with about 9/10 upper clouds, 
Cl.-St. predominating, and 1/10 Gu., all moving from the west. Solar halos were 
observed at Interval from 7:45 a. m. to 12 m. At 12:57 p. m. a detached cloud 
past under the leading kite at an altitude of 6,850 ft. (2,088 m.). 

A low of marked Intensity was central over Wisconsin and a secondary disturb- 
ance was over Georgia and South Carolina. Pressure was relatively high over 
the western plateaus and over northeastern Canada. Bains and snows occurred 
In the central valleys and the Lake region and heavy showers In the Southeastern 
States. 
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On Mount Weather, Va., J^ft. 


At diiferent heights abore sea. 


Date and 
hour. 


Air tem- 
perature. 


a 

9 




Wind. 
Velocity. 


Height. 


Air tem- 
perature. 


• 

a 

a 1 


Wind. 




Dir. 


& 

46 

■ • • • 

• • ■ ■ 

• • • • 

47 
84 

• ■ • • 

• « • • 

• • • * 

• ■ • • 

• ■ • ■ 

• • « • 

• • • • 

97 


Dir. 


Velocity. 


1908. 
April 28: 
7i26a.m. 
7:86 a. m . 


OF. 
60.4 
60.4 
62.4 
68.4 
54.0 
65.8 
56.5 
68.4 
69.0 
69.0 

62.4 
52.5 
68.8 
54.0 
55.0 

64.5 
64.0 
58.6 

5a 2 

53.0 
52.8 
52.0 
52.0 
61.8 
52.0 


10.2 
10.2 
11.8 
11.9 
12.2 
12.9 
18.6 
14.7 
15.0 
16.0 

11.8 
11.4 
12.1 
12.2 
12.8 

12.5 
12.2 
12.0 
11.8 
11.7 
11.8 
11.1 
11.1 
11.0 
11.1 


68 
67 
66 
65 
60 
60 
54 
64 
64 

45 
46 
45 
44 

47 

84 
82 
80 
86 
86 
90 
94 
96 
96 
97 


nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
w. 

w. 
w. 
w. 
w. 

nw. 

se. 

BO. 

se. 

80. 
80. 
80. 
80. 
80 
80. 
80. 


MiUt 
p.h. 
17 
18 
16 
14 
12 
18 
12 
14 
14 
15 

13 
18 
T5 
12 
12 

18 
18 
12 
12 
12 
12 
11 
10 
11 
11 


Mees 
p. M. 

7.6 
8.0 
7.2 
6.3 
5.4 
5.8 
6.4 
6.8 
6.8 
6.7 

6.8 
6.8 
6.7 
6.4 
5.4 

6.8 
5.8 
5.4 
5.4 
6.4 
6.4 
4.9 
4.5 
4.9 
4.9 


1,7S6 

2,622 

8,874 

7,032 

9,186 

10,750 

18, 198 

10,146 

5,178 

1,725 

1,726 
2,706 
8,527 
2,498 
1.725 

1,725 
2,766 
8,890 
4,955 
6,555 
5,292 
4,265 
8,601 
2,785 
1,725 


Meiers. 

626 

799 

1,181 

2,143 

2,800 

8,277 

4,028 

8,092 

1,577 

626 

626 
825 
1,076 
761 
626 

526 

968 

1,063 

1,510 

1.998 

1,618 

1,800 

1,099 

834 

526 


OF. 

60.4 
46.6 
48.2 
88.8 
24.8 
22.2 
18.7 
23.0 
41.0 
59.0 

52.4 
46.4 
40.3 
46.8 
56.0 

64.6 
60.4 
46.0 
89.7 
88.3 
89.7 
40.6 
48.9 
49.3 
52.0 


10.2 

8.1 

9.0 

1.0 

-4.0 

— 6.0 

— 7.4 

— 5.0 
5.0 

15.0 

11.8 

ao 

4.6 

8.2 

12.8 

12.5 
10.2 
7.8 
4.3 
8.6 
4.3 
4.8 
6.6 
9.6 
11.1 


nw. 

nw. 

8W. 
8W. 

■w. 
sw. 
sw. 

8W. 

IW. 

w. 

w. 
w. 
w. 
w. 
nw. 

80. 

se. 

■6. 

sse. 

8. 

8. 

880. 

80. 

80. 

se. 


Mile* 
17 


Met$ 
p. a. 
7.6 


8:88 a. m . 






8:56 a.m. 






9:09 a.m. 






9:27 a. m . 






9:51 a.m. 






10:26 a.m. 






10:86 a.m. 






10:48 a.m. 
April 29: 

7:56 a. m. 

8:10 a. m. 


16 
18 


6.7 
6.8 


8:50 a. m. 






9:85 a.m. 
9:56 a. m 
April 80: 
1:46 pi m. 
1:62 p.m. 
1:67 p.m. 
2:07 p.m. 
2:12 p.m. 
2:22 p.m. 
2:35 p. m . 
2:41 p.m. 
2:64 p.m. 


18 

•■■••• 


"6;4 
5.8 












• 


2:58 p. m . 


11 


4.9 



AprU 28, i^^.— Three kites were used; lifting surface, 204 sq. ft. (18.9 sq. m.). 
Wire out, 19,900 ft. (6,066 m.) at the maximum altitude. 

2/10 Ci., gradually diminishing to a few, were visible moving from the west until 
8:12 a. m. From 1/10 to 3/10 St.-Cu., moving from the southwest, were visible 
thruout the flight. 

Lows were central over CJonnecticut and northern Michigan and a high over the 
lower St. Lawrence Valley. 

April 29, IBOS.—Three kites were used; lifting surface, 210 sq. ft. (19.4 sq. m.). 
Wire out, 4,000 ft. (1,219 m.); at maximum altitude, 3,500 ft. (1,067 m.). 

A few Ou. moving from the northwest were observed during the flight. 

Pressure was high over Ck>lorado and low over the lower St. Lawrence. 

AprU SO, 1908, — Two kites were used; lifting surface, 136 sq. ft. (12.6 sq. m.). 
Wire out, 7,500 ft. (2,286 m.) at maximum altitude. 

Bain prevailed thruout the flight During the ascent the clouds were moving 
from the south, and the leading kite entered the doud base at an altitude of about 
5,000 ft. (1,524 m.). Later the clouds were moving from the southeast and were 
somewhat lower. The leading kite emerged from the clouds in the descent at an 
altitude of about 2,700 ft. (823 m.). Light fog began at 3:07 p. m. 

At 8 a. m. an energetic low was central over western North Oarolina and high 
pressure prevailed over the western districts. Rains were general In Gulf and 
South Atlantic States and rain and snows in the Ohio Valley. 
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On MoQot Weather, V»., 5^^^, 



Date and 
hoar. 



1908. 
Marl: 

l:&p.m. 

1:87 p.m. 

1:49 p. m. 

2:08 p.m. 

2:25 p. m . 

2:56 p. m^ 

8K)8 p.m. 

8:28 p.m. 

3:35 p. m. 

8:45 p. m . 
May 2: 

7:06 a.m. 

7:20 a. m . 

7:31 a.m. 

8:01 a.m. 

8:20 a.m. 

8:46 a. m . 

8:57 a.m. 

9:82 a.m. 
10:15 a.m. 
10:40 a.m. 
10:49 a. m . 
11:17 a.m. 
11:25 a.m. 
11:33 a.m. 



Air tern- 
peratnie. 



4&8 
45.7 
46.0 
46.8 
47.8 
46.0 
47.0 
47.0 
47.0 
48.6 

46.0 
46.2 
47.8 
48.7 
49.7 
50.8 
51.2 
54.1 
57.0 
57.0 
67.0 
55.9 
56.0 
55.0 



7.7 
7.6 
7.8 
7.4 
8.6 
7.8 
8.3 
8.8 
8.3 
9.2 

7.8 

7.9 

8.8 

9.3 

9.8 

10.4 

10.7 

12.3 

18.9 

13.9 

13.9 

13.3 

13.3 

12.8 



a 

t 



Dir. 



Wind. 



Velocity. 



84 nw. 

38 nw. 
40 ' DW. 

88 I nw. 

89 , uw. 



40 
30 
41 



DW. 
DW. 
DW. 



40 , DW. 

89 I DW. 



64 
63 
57 
55 

58 
51 
51 
52 
46 
46 
46 
49 
48 
47 



8W. 

BW. 

SW. 

8W. 

8W. 

8W. 

8W. 

8W. 

BW. 

SW. 

86. 

8W. 

80. 

SW. 



Miles 

p.h. 

24 
24 
23 
24 
30 
20 
25 
26 
21 
20 

10 
10 
15 
15 
20 
18 
22 
13 
11 
14 
13 
17 
14 
19 



Meet 

p. $. 

10.7 

10.7 

10.8 

10.7 

13.4 

8.9 

11.2 

11.6 

9.4 

8.9 

4.5 
4.6 
6.7 
6.7 
8.9 
8.0 
9.8 
5.8 
4.9 
6.8 
5.8 
7.6 
6.3 
8.6 



At different heights above 



Height 



Air tem- 
perature. 



FeeU 

1,725 

2,686 

8,222 

4.296 

6,862 

7,059 

5.029 

8,674 

2,778 

1.725 

1.726 
8,023 
4.477 
6,617 
8,141 
8,683 
10,300 
10,537 
9.260 
7,494 
6,687 
4,251 
3,073 
1,725 



Meiert. 

526 

819 

982 

1,810 

1,636 

2,152 

1,633 

1,120 

845 

626 

626 

921 

1,365 

2,017 

2.481 

2,647 

3,139 

8,212 

2,823 

2,284 

2,038 

1,296 

937 

526 



ojp. 

45.8 
89.0 
35.2 
25.7 
18.6 
9.5 
19.8 
26.7 
38.1 
48.6 

46.0 
42.6 
86.9 
28.8 
21.6 
16.6 
7.7 
9.3 
18.1 
23.8 
27.5 
89.0 
48.7 
66.0 



7.7 
8.9 
1.8 
-3-6 
-7.6 
—12.6 

— 6.8 

- 8.5 
3.4 
9.2 

7.8 
6.9 
2.7 

- 1.8 

- 5.8 

- 8.6 
—13.6 
—12.6 
—10.6 

— 6.1 

— 2.5 
8.9 
9.3 

12.8 



a Wind. 

^ I 



® Dir. 



84 



39 
64 



47 



DW. 
W. 



W. 
W. 

w. 
w. 
w. 

DW. 

8W. 
W. 

WDW. 

wnw. 

WDW. 

wnw. 
wnw. 
wnw. 

W8W. 

wsw. 

W8W. 

saw. 

BSW- 

■w. 



Velocity. 



Miles 
p.h. 
24 



20 
10 



■ • • « • 



19 



Mees 
p. s. 

10.7 



8.9 
4.5 



8.5 



RESULTS OF CAPTIVE BALLOON ASCENSION. 



May 4: 


1 






1 










1 
1 








1 


6:08 p.m. 


40.0 


4.4 


100 


nne. i 


6 


2.2 


1,725 


626 


40.0 1 


4.4 


100 


nne. 


5 2.2 


6:11 p.m. 


40.0 


4.4 


100 


n. I 


5 1 


2.2 


4,411 


1,344 


49.6 


9.8 


• • ■ 


w. 




6:28 p.m. 


40.0 


4.4 


100 


n. 1 

1 
1 


6, 

1 


2.7 


1,725 


526 


40.0 


4.4 


100 


n. 


6 2.7 



May It 1908. — Four kitee were used; lifting surface, 200 sq. ft. (18.6 sq. m.). 
Wire out, 12,000 ft. (3,658 m.); at maximum altitude, 10,000 ft. (3,048 m.). 

From 6/10 to 9/10 St.-Gu. were visible moving from the west. 

A low was central over the lower St. Lawrence Valley and a high over the Gulf 
States. 

May£, 1908.— Four kites were used; lifting surface, 278 sq. ft. (25.7 sq. m.). 
Wire out, 22,000 ft. (6,706 m.); at maximum altitude, 20,300 ft. (6,187 m.). 

A few St.-Ou. moving from the west-southwest were visible until 9 a. m. Small 
amounts of Oi.-St. and Gi.-Cu. were present from 8:20 until 10 a. m. when they 
gave place to A.-Cu. that disappeared by 11 a. m. St.-Cu. increased from 4/10 at 
10:30 to 7/10 at 11:20 a. m., and gave way to St. before the end of the night. 
Clouds were moving from the west except where noted. 

Low pressure was central over Lake Huron and high pressure over western 
Florida. 

May 4, 1908. — One balloon was used; capacity, 905 cu. ft. (25.6 ou. m.). Wire 
out, 2,780 ft. (847 m.). 

Light rain and dense fog prevailed. 

Pressure was high over the Lake region and low over Oklahoma and Kansas. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



1906. 
Mar 6: 

4:19 p. m . 

4:29 p. m . 

4:89 p. m . 

4:48 p.m. 

0:40 p. m . 

6:49 p. m . 

5:65 p.m. 
May 6: 

9:16 a. m . 

9:44 a»m. 

9:55 a. m . 
10:24 a. m . 
11:58 a.m. 
12:25 p.m. 

1:24 p.m. 



On Moant Weather, Va., J^j^ 



Air tem- 
perature. 



48.0 
49.0 
48.0 
48.0 
48.0 
43.0 
43.0 

40.8 
40.8 
41.0 
41.0 
42.0 
42.5 
48.6 



6.1 
6.1 
6.1 
6.1 
6.1 
6.1 
6.1 

4.6 
4.6 
6.0 
5.0 
5.6 
5.8 
6.4 



B 



i 

89 
89 
91 
91 
91 
91 
91 

100 
100 
100 
100 
100 
100 
100 



Wind. 



Dir. 



Be. 
se. 
se. 
se. 
se. 
se. 
se. 

se. 
se. 
se. 
se. 
se. 
se. 
se. 



Velocity. 



MiUi 

p. h. 
11 
15 
15 
18 
11 
6 
6 

10 
12 
11 
9 
16 
16 
16 



Meet 
p. t. 
4.9 
6.7 
6.7 
5.8 
4.9 
2.7 
2.7 

4.6 
6.4 
4.9 
4.0 
7.2 
7.2 
7.2 



At different heights above 



Height 



Air tem- 
perature. 



Feet, 

1,725 

2,687 

8,129 

3,866 

8,264 

2,727 

1,725 

1,725 
2,988 
4,849 
4,887 
8,772 
2,898 
1,725 



Meters. 


o^. 


626 


48.0 


819 


41.0 


954 


87.8 


1.178 


89.4 


995 


89.4 


881 


89.4 


526 


43. 


626 


40.8 


909 


42.8 


1,826 


45.9 


1,490 


44.0 


1,150 


46.6 


888 


46.8 


626 


43.6 



6.1 
6.0 
8.2 
4.1 
4.1 
4.1 
6.1 

4.6 
5.7 
7.7 
6.7 
8.1 
7.4 
6.4 






i 

89 



91 
100 



100 



Wind. 



Dir. Velocity. 



SG. 

se. 
se. 
so. 
se. 
se. 



MUe* 

9. A. 
11 



Meft 

p.*. 
4.9 



se. 

se. 
se. 


6 
10 


2.7 

4.5 


Bse. 






ase. 






sse. 






sse. 






se. 


16 


7.2 



RESULTS OF CAPTIVE BALLOON ASCENSION. 



May 7: 
6:2) p. m . 
5:34 p.m. 
6:48 p.m. 
6:42 a.m. 



48.7 
49.0 
48.8 
48.0 



9.8 
9.4 
9.3 
8.9 



100 
100 
100 
100 



nw. 
n. 
nw. 
nw. 



6 

6 

6 

18 



2.2 

2.2 
2.7 
5.8 



1,726 
4,729 
8,888 
1,726 



526 
1,442 
1,088 

626 



48.7 
48.9 
47.7 
48.0 



9.8 
9.4 

8.7 
8.9 



100 



100 



nw. 
wsw. 
wsw. 
nw. 



13 



2.2 



6.8 



May 6^ IBOS.—Two kites were used; lifting surface, 142 sq. ft. (13.1 sq. m.). 
Wire out, 5,600 ft. (l,676^m.) at the maximum altitude. 

The sky was covered with St. moving from the southeast until 5:40 p. m. and 
with N. thereafter. Light rain fell from 5:40 p. m. until the end of the flight. 

A high was central over southern Manitoba and a low over Oklahoma. 

May 6, 1908. — Two kites were used; lifting surface, 136 sq, ft. (12.6 sq. m.). 
Wire out, 7,500 ft. (2,286 m.) at maximum altitude. 

Light rain and dense fog prevailed during the entire flight. 

Pressure was high over Midne and low over the lower Mississippi. Rain was 
general over the eastern half of the country. 

May 7, i^^.— One balloon was used; capacity, 905 ou. ft. (25.6 cu. m.). Wire 
out, 7,000 ft. (2,134 m.). 

Dense fog prevailed. 

At 8 a. m. an extensive and energetic area of low pressure was central over 
Indiana. Pressure was high over New Brunswick. Rains were quite general east 
of the Mississippi. 



nPPEE AIR CONDITIONS. 
BESULTS OF KITE FLIGHTS. 
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1 
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1 

s.« 
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48 

tt 
SO 

M 

U 
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88 

so 

82 
TO 
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20 

20 
SI 

18 

w 

16 
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8.8 
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8.4 

S.4 

8.0 
T.l 

8.B 
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I.TSS 
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i 

i 

1,7» 

Hi 

s 
'i 

4',roj 


1^068 
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iiS 

2,788 
3,811 

i 

828 
8« 

i 

''879 
S28 


°ri"i 

Ul 
».I 

28.8 

1; 

48.8 

28,4 

28.'« 

1 


-io 

— 4.8 
!,8 

8.8 

— 0.9 
-2.0 

-8.8 

— S.0 

is 

8.3 


M 
80 


tw'. 
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'■l-fl 










IP; 
it 


































nw. 
nw! 






18 


"Hi 








i-'»«-". 




























ID:3»a.iii. 






















""'■" 






""■ 


18 


7. J 



ifay A, J8(».— Six kites were used; lining eurfftce, 414 eq. ft. <3S.3 eq. m.). 
Wire out, 31,600 ft. (B,6E3 m.); at the mailmum altitude 18,000 ft. (6,486 m.). 

Clouds moving rrom the west were visible as follows: 4/10 CI. and G/10 St.-Cu. 
untU 1;37 p. m., 3/10 CI. and 6/10 8t.-Ca. untU 2:15 p. m., 8/10 St.-Cu. until 3:29 
p. m., 1/10 CI. and 3/10 8t.-Cu. until 4:34 p. m., 9/10 St.-Cu. unUl G:36 p. m., and 
10 N. during the remainder ot the flight. Light rain fell after 6:36 p. m. 

A iow was eentral over the lower Lakes and a bigb over eastern North Dakota 
and western Ulnneeota. 

May 9, 190S.— Three kites were used; Uftlug surface, 204 sq. ft. (16.9 sq. m.). 
Wire out, 20,000 ft. (6,096 m.); at maximum altitude, 19,200 ft. (6,662 m.). 

Untti 8:16 a. m. the eky was covered, and until 9:35 a. m. partly covered with 
St.-Cu. and St. moving from the northwest. Just before 9 a. m. 2/10 A.-Cu., also 
trom the northwest, were observed. After 9:30 a. m. the sky was praotioally 
overcast with St.-Cu., moving From the northwest until about 11 a. m., and from 
the west-northwest thereaftBr. Light rain began at 13:05 p. m. The head kite 
waa hidden by olouds from 8:06 to S:08 a. m., and from 9:96 to 11:30 a. m. 

Low pressure was oeDtral over Maine and high pressure over the Missouri Biver 
Valley. 
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RESULTS OF KITE FLIGHTS. 



Date and 
hour. 



1908. 
May 11: 

9:18 a.m. 

9:20 a. m . 

9:87 a.m. 
10:16 a. m . 
10:39 a.m. 
11:28 a.m. 
12:17 p.m. 

1:05 p.m. 

1:19 p.m. 

1:30 p. m. 
May 12: 

7:40 a.m. 

7:46 a. m. 

7:57 a. m. 

8:06 a.m. 

8:38 a.m. 

9:15 a.m. 

9:42 a. m. 
10:00 a.m. 
10:18 a.m. 
10:25 a. m. 
10:87 a. m 
10:41a.m. 
May 18: 

7:35 a.m. 

7:46 a. m. 

9:07 a.m. 

9:16 a. m . 

9:21 a.m. 



On Mount Weather. Va., ^^^j^ 



Air tem- 
perature. 



62.5 
62.8 
64.0 
67.0 
67.0 
70.8 
72.2 
74.0 
74.0 
74.0 

71.2 
71.6 
71.9 
71.8 
71.8 
71.9 
78.8 
74.0 
74.0 
75.0 
76.0 
76.6 

68.4 
69.5 
72.0 
71.7 
71.4 



oa 


i 


16.9 


40 


17.1 


40 


17.8 


89 


19.4 


42 


19.4 


42 


21.6 


86 


22.8 


88 


28.8 


84 


28.8 


84 


28.8 


84 



21.8 
21.9 
22.2 
22.1 
22.1 
22.2 
23.2 
28.8 
23.8 
28.9 
24.4 
24.2 

20.2 
2a8 
22.2 
22.1 
21.9 



a 



ja 



87 
88 
89 
40 
41 
41 
41 
40 
40 
40 
40 
40 

61 
60 
57 
58 
54 



Wind. 



Dir. I Velocity. 





MiUa 




p. A. 


w. 


22 


nw. 


21 


nw. 


20 


w. 


20 


w. 


16 


w. 


12 


sw. 


14 


sw. 


11 


w. 


11 


8W. 


18 


sw. 


19 


8W. 


18 


sw. 


19 


sw. 


19 


aw. 


16 


8W. 


16 


8W. 


17 


8W. 


18 


8W. 


19 


8W. 


15 


8W. 


19 


8W. 


18 


nw. 


10 


nw. 


11 


nw. 


11 


nw. 


8 


nw. 


8 



MePt 
p.i. 
9.8 
9.4 
8.9 
8.9 
7.2 
6.4 
6.8 
4.9 
4.9 
6.8 

8.5 
8.0 
8.5 
8.6 
7.2 
7.2 
7.6 
5.8 
8.5 
6.7 
8.5 
8.0 

4.6 

4.9 
4.9 
8.6 
8.6 



At different heights abore 



Height 



Air tem- 
perature. 



1J26 
2,766 
8,667 
6,119 
6,978 
9,906 
11,868 
9,726 
6,467 
1,726 

1,726 
2,890 
8,997 
6,190 
7,240 
8,106 
7,463 
5,738 
4,486 
8,514 
2,646 
1,725 

1,725 
2,782 
8,681 
2,869 
1,725 



Jlfetert, 

626 

848 

1,087 

1,660 

2,127 

2,898 

3,617 

2,964 

1,666 

626 

526 

881 
1,218 
1,682 
2,207 
2,471 
2,275 
1,748 
1,867 
1,071 
806 
626 

626 
848 
1,122 
872 
526 



°F. 

62.5 

60.4 

61.0 

64.6 

48.9 

30.0 

28.0 

30.9 

61.8 

74.0 

71.2 
66.2 
69.0 
51.4 
40.1 
41.9 
42.4 
49.1 
64.0 
62.6 
68.0 
75.6 

68.4 
67.6 
6a 8 
66.9 
71.4 



16.9 
16.8 
16.1 
12.6 
6.6 
-1.1 

— 6.0 

— 0.6 
10.7 
28.8 

21.8 

19.0 

16.0 

10.8 

4.5 

6.5 

6.8 

9.6 

12.2 

17.0 

20.0 

24.2 

20.2 
19.7 
17.4 
19.4 
21.9 





t 



40 



Wind. 



Dir. 



84 

87 



40 
61 



64 



w. 
w. 

w. 

wnw. 

wnw. 

wnw. 

wnw. 

w. 

w. 

8W. 

8W. 

8W. 

8W. 

SW. 

WBW. 

W. 

W. 

WSW. 

W8W.' 

W8W.J 

SW. 

SW. 

nw. 

wnw. 

wnw. 

wnw. 

nw. 



Velocity. 



MUea Mee* 
p. A. j p.«. 
22 ; 9.8 



18 
19 



18 
10 



8 



* • • 

• • • 



6.8 
8.6 



8.0 
4.6 



8.6 



May lit 1903.—FiYe kites were used; lifting surface, 340 sq. ft. (31.5 sq. m.). 
Wire out, 20,100 ft. (6,126 m.) at maximum altitude. 

Clouds were high Gi. moving from the west-northwest, and increased gradually 
in amount from a few at the beginning to 5/10 at the end of the flight. A solar 
halo was observed at 1:30 p. m. 

Pressure was high over North Carolina and low over Kansas. 

May IS, 1908.— Three kites were used; lifting surface, 204 sq. ft. (18.9 sq. m.). 
Wire out, 18,000 ft. (5,486 m.) at maximum altitude. 

About 1/10 A.-Cu. moving from the west was visible until 8:30 a. m., and 1/10 
St.-Cu. from the west thereafter. From 8:30 to 10:00 a. m. the upper kite was con- 
cealed by haze which was present from 8:25 a. m. to the end of the flight. 

A low was central over northern Michigan and a high over Florida. 

May IS, IBOS.—Three kites were used; lifting surface, 210 sq. ft. (19.4 sq. m.). 
Wire out, 5,300 ft. (1,615 m.); at maximum altitude, 3,700 ft. (1,128 m.). 

8/10 Ci.-St. moving from the west-northwest and a small standing St.-Gu. cloud 
over Loudoun Valley were observed at the beginning. The St.-Cu. had disap- 
peared and the Ci.-St. diminished to a few at the end of the flight. 

Pressure was high over the Southeastern States and low over northern Texas. 
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On UounI n«thi 



-•l,7i6 h. I 



Lt dimroDt hfllghla iboTS 
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M Z'. 

*s Z: 
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»( [ ee. 


It 
It 

13 


«.T 

ILS 

i.9 

f.t 

S.S 


FttL 

^■^ 

7;»» 
?;^ 
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Melert. 

m 

l'.(lW 

S2e 

G26 


iS.1 

BS.V 

S2.8 
«,» 

Bis 
ra.s 

«.o 

K.0 
U.l 

«3.0 

sais 
soil 

«G.7 


a.s '.'.'.'. 
7. a 100 

131 ' *" 


"■ 


5 


'b!? 












Tfl. 6 ; U.1 

7ii:Hi wis 

7S.2 H.S 

SS.0 is.a 

sa.o ! IT. 2 

S3.8 ! 17.7 
«4.0 1 17.a 

Mis 1 i»:i 


•e. 





SI 




ir 






»:39il.iii 






9;«tm 


..... 


■■«:i 


Mayl 


, 1908,-T 


rM kite 




e UB 


ed; lErt 


logs 


rf»oe 


aiO 8q. f 


Ml. 


4aq 


m.) 



Wire out, 16,000 ft. (4,673 m.); at maxlnium altitude, 14,000 ft. {4, 267 n , 

At 7 a. m. 9/10 St.-Cu. were observed moving from [he west. These had disap- 
peared by 9 a.m., and from that time to the end of the flight the Bk; was from 
2/10 to 4/10 covered by Cl.-Cu. movlDg from the weet-eouthwest and A.-Cu. moving 
from the west. 

Freseure was high ofT the Northern Caroliaa ooaet and low over Nebraska. 

May IS. ISfW.— Three kites were used; lifting surface, 20* eq. ft. (18.9 sq. m.). 
Wire out, 4,£>00ft, (1,944 m.); at maximum altitude, 3,000 ft. (914 m.). 

Dense fog prevailed during the entire flight. Light rain began at 8:36 a. m. 
and oontlDued until the close of the flight. 

A high was central over New England and aoutheaatem Canada and a low over 
southern Virginia and North Carolina. 

UayXe, J9(W.— One kite was used; lifting surface, 121 sq. tt. (l].2 8q. m.). Wire 
out, 3,600 ft. (7Sa m.); at the maximum altitude, 2,300 ft. (701 m.). 

Light fog was present until 1:20 p. m. About 8/10 low St. moving from the 
eouth-southeast was visible during the flight; and 1/10 Cl.-Cu. moving from the 
weet was observed at Intervale after 1:55 p.m. The kite was in low clouds, except 
at intervale, from 1:13 to 3:20 p.m. 

At 6 a. m. pressure was high from eastern North Carolina northward along the 
ooast, and was relatively low over Lake Superior. 

May IS, idr».— Four kites were used; lifting surfaoe, 378 sq. tt. (36.7 sq.m.). 
Wire out, 8,260 ft. (3,516 m.); at maximum altitude, 6,300 ft. (1,920 m.). 

The sky waa from 6/10 to 9/10 covered by Cl.-St. and Ci.-Cu. moving from the 
weet. A solar halo waa visible from 7:M a. m. to 9:1S a. m. 

Pressure was low over eastern Iowa, and high over Florida and Quebec. 
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On Mount Weather, Va., J^ft, 


At different heights abore sea. 


Date and 
hour. 




• 

s 


Wind. 


.' 




• 


Wind. 




Air tem- 
perature. 


9 

m 




Height 1 


Air tem- 
perature. 










1 










s 


Dir. 


Velocity. 






i 


Dir. 


Velocity. 


1908. 








MiU* 
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MiUk 
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May 19. 
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OG 
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p. «. 


1,21p.m. 
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14 


«.8 
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1:41 p.m. 


61.9 
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se. 


10 4.5 


3,786 
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se. 






1:45 p.m. 


61.9 
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ae. 


10 


4.6 


1,725 


626 


61.9 


16.6 100 ' se. 


io 


4.'6 



RESULTS OF CAPTIVE BALLOON ASCENSION. 



Mar 20. 
4:06 p. m 
4:15 p. 
4:30 p 
4:40 p 
4:50 p 
5:04 p. m . 
6:10 p.m. 



ra, 
m. 
m. 
m, 



68.1 


20.1 


80 


ne. 


6 


2.7 


1,725 


526 


68.1 


69.0 


20.6 


75 


•. 


6 


2.7 


6,688 


2,038 


51.8 


68.8 


20.4 


78 


D6. 


6 


2.7 
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58.8 


68.3 


20.2 


75 


ne. 


6 


2.7 
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1,218 
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20.2 


75 


ne. 


6 


2.7 
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68.0 


20.0 


76 


e. 


6 
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20.0 
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ne. 
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RESULTS OF KITE FLIGHTS. 



May 21. 






11:00 a.m. 
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16.4 


11:19 a.m. 
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May 19, 1908,— One kite was used; lifting surface, 68 sq. ft. (6.3 sq. m.). 
Wire out, 3,500 ft. (1,067 m.) at the maximum altitude. 

Dense fog, accompnnied by light rains prevailed thruout the flight. 

A high was central over the New England coast and a low over New England. 

May 20, 190S,— One balloon was used; capacity, 905 cu. ft. (25.6 cu. m.). Wire 
out, 6,000 ft. (1,676 m.). 

3/10 A.-St. and 7/10 Cu. were observed at the beginning. The lower clouds, 
moving from the northeast, had gradually decreased to 2/10 Cu. and the higher 
clouds, with no apparent motion, had increased to 8/10 A. -St. by the end of the 
flight. 

A low of considerable magnitude was central over South Dakota, and a sec- 
ondary depression was central over North Carolina. 

Pressure was relatively high off the coast of New England. Rain occurred dur- 
ing the preceding twenty-four hours over the eastern portion of the country. 

May 21, 1908,— Three kites were used; lifting surface, 142 sq. ft. (13.2 sq. m.). 
Wire out, 10,000 ft. (3,048 m.) at maximum altitude. 

Dense fog prevailed until 12;27 p. m., and light fog to the end of the flight. 
Light rain occurred from 11:43 a. m. to 11:54 a. m. and from 1:22 p. m. to 1:57 p. m. 

Pressure was high over the Oulf of St. Lawrence, and a trough of low pressure 
extended from Montana to Texas, with a secondary disturbance over the CaroUnaB. 
Rains fell in Atlantic coast States. 
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RESULTS OF KITE FLIGHTS. 





On Moant Weather, Va., i^25*a 


At different heights above sea. 


Date and 
hour. 


Air tem- 


• 

a 

9 




Wind. 


city. 


t 
TT«i«ii*^ Alrtem- 


a 

9 

1 




Wind. 


city. 




perature. 


& 


Dir. 


Velo 


ueignk 


perature. 


Dlr. 


Velo 


1908. 

May 22. 

IdBp.m. 

2:17 p.m. 

2:87 p.m. 


72.8 
78.0 
72.9 


22.4 
22.8 


78 


Mile* 
p. h, 
s. 8 

8. 7 


MWt 
p. t. 

3.6 
8.1 
4.0 


Foet. 

1,725 
2,954 
1,736 


Meters. 
526 
900 
526 


<>F. 
72.8 
66.2 
72.9 


22.4 
19.0 


f2 


8. 
8, 

Be. 


Mite* 
p. h. 
8 


Mer* 

p. *. 

a6 


22.7 


77 


ae. 


9 


22.7 


77 


9 


4.0 



RESULTS OF CAPTIVE BALLOON ASCENSION. 



May 28. 




1:31 p.m. 


76.4 


1:87 pi m. 


76.6 


1:48 pi m. 


75.7 


2:08 p.m. 


75.8 


2:12 p. m . 


74.8 


2:18 p.m. 


76.0 



24.1 
24.2 
24.3 
24.1 
28.8 
24.4 



66 


nw. 


64 


nw. 


68 


nw. 


62 


nw. 


65 


nw. 


70 


nw. 



4 
7 
6 
6 
6 
6 



1.8 


1,725 


526 


75.4 


8.1 


5,914 


1,803 


67. a 


2.2 


4,838 


1,322 


60.3 


2.7 


8.837 


1,017 


65.8 


2.7 


2,518 


768 


71. 6 


2.7 


1,726 


626 


76.0 



24.1 
14.0 
15.7 
18.6 
22.0 
24.4 



66 



70 



nw. 

nnw. 

nnw. 

nnw. 

n. 

11 w. 



1.8 



2.7 



RESULTS OF KITE FLIGHTS. 



May 25: 
8:87 p. m . 
8:58 p. m. 
4:21p.m. 
4:80 p. m . 
6:48 p.m. 
6:14 p.m. 
6:19 p.m. 


76.5 
77.6 
76.7 
75.0 
72.2 
71.8 
71.5 


24.7 
25.8 
24.8 
23.9 
22.8 
22.1 
21.9 


74 
69 
80 
80 
80 
82 
82 


se. 

se. 

86. 

se. 

8. 

se. 

86. 


8 
10 

8 

8 
10 

8 
10 


8.6 
4.6 
3.6 
8.6 
4.5 
3.6 
4.6 


1,725 
2,766 
8,492 
4,207 
4,196 
2,874 
1.725 


526 

848 

1,064 

1,282 

1,279 

876 

526 


76.5 
72.9 
67.6 
68.7 
66.6 
68.5 
71.5 


24.7 
22.7 
19.7 
17.6 
19.2 
20.3 
21.9 


74 
82' 


se. 
se. 
se. 
se. 
se. 

886. 

8e. 


8 


8.6 














10 


4.5 



May 22, 790^.— One kite was used; lifting surface, 121 sq. ft. (11.2 sq. m.). 
Wire out, 2,000 ft. (610 m.); at maximum altitude, 1,500 ft. (457 m.). 

About 1/10 A.-Cu. moving from the west, and 3/10 St. and Cu. from the south 
were visible during the flight. 

A high was central over Nova Scotia and a low over the Red River of the North 
Valley. 

May 23, 1908. '^Oue balloon was used; capacity, 905 cu. ft. (25. G cu. m.). Wire 
out, 6,000 ft. (1,829 m.). 

Cl.-St. and 1/10 or less Cu., moving from the north-northwest, nearly covered 
the sky during the flight. 

High pressure was central east of New England, and pressure was relatively 
low north of Lake Ontario. 

May 25, 1908.— Three kites were used; lifting surface, 257 sq. ft. (23.8 sq. m.). 
Wire out, 9,600 ft. (2,926 m.); at maximum altitude, 3,900 ft. (1,189 m.). 

About 4/10 Cu. were observed at the beginning of the flight, moving from the 
southeast. These had Increased to 8/10 by 4:30 p. m., after which time they di- 
minished gradually to a few. A. St. appeared about 5 p. m, moving from the 
southwest, and Increased to about 4/10. The leading kite entered a large Cu. at 
4:21 p. m., the base of the cloud being at an altitude of 3,492 ft. (1,064 m.). * 

Pressure was high over New England and low over the upper Mississippi Valley. 
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RESULTS OF CAPTIVE BALLOON ASCENSION. 



1.728 



29.8 



Uaj/ ee, 190S.—Fint Qigbt: Three kites n 
(19.4 eq. m.). Wire out, 7,400 ft. (3,356 n 
(1,676 m.) 

A few St. Cu., moving from ttie west, were visible during ttie flight. 

Second flight: Twoklteewere ueed; liftlnKSurface, U3Bq. ft. (13.1 eq. m.). Wire 
out, 5,B00 ft. (1,678 m.); at raaiimum altitude, 5,000 ft. (1,524 m.). 

From 7/10 to 10/10 Cu. and Cu, K., moving from the south and southwest, were 
vlBible during the flight. A thunder-storm past near the station, bnd light rain 
fell after 3:40 p. m. At a height of 1,300 m. the kite past Into the storm olouds. 

A low was over Manitoba and a high over the coast of North Carolina, 

MayS7, I90S.-^Flro kites were used; lifting surface, 340 sq. ft. (31.6 sq. m.). 
Wire out, in,000 ft. [3,293 m.); at mailmuoi altitude, 8,000 ft. (2,438 m.). 

About 4/10 Ci.-Gu. and 2/10 A. -St., moving from the west, were obserred from 
the beginning to 9:06 a. m., and 6/10 CI. -St. from the west from 9:06 a. m. to the 
end of the flight. 

Pressure was low over Maine and relatively high over Tennesaoe. 

May £S, 190S.— One captive balloon was used; oapaoitj, 906 cu. ft. (35.6 ou. m.). 
Wire out, 6,600 ft. (1,981 m.). 

Ci.-St., moving from the west^Bouthwest, and Cu., moving from the south, partlj 
covered the sky. 

FrcBsure was low over the Eaatem States and Iilgh over New Brunswlek. 
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May t9, 190S.— Four kites were used; lifting surface, 283 sq. ft. (36.9 sq. m.). 
Wire out, 9,000 ft. (2,743 m.); at mulmum altitude, 6,000 It. (1,624 m.). 

About 8/10 clouds were visible, conalstiDg of CI., roovlog from the southwest ftiid 
St. and St.-Ou. from the southeast. 

At 8 a. m. a high was central oyer Rhode Island and a low over northern Iowa. 

May SO, 1908.— Five kites were used; litUog surface, 351 sq. ft. (32.6 eq. m.]. 
Wire out, 10,000 ft. (3,048 m.) at maximum altitude. 

At the beginning the sk; was OTeroast with St. moving from the northwest. 
The clouds gradually decre^ed to 2/10 St. at the end of the flight. 

Pressure was high over the lower St. Lawreooe and low over eastern Virginia 
and the Lake region. 

June 1, .1905.— Three kites were used; lifting surface, 210 sq. ft. (19.4 eq. m.). 
Wire out, 21,600 ft. (6,663 m.); at maximum altitude, 30,000 ft. (6,006 m.t. 

At the time the first kite was launched the akywaa nearly overcast with St.-Cu. 
moving ^m the weat-northwest and St. moving from the northwest. The St. 
eoon dispersed. The leading kite entered the base of the St.-Cu. at an altitude of 
4,920 ft. (1,600 m.). By 9 SO a. m. the St.-Gu. had diminished to 1/10, and from 
that time to the end of the flight from 1/10 to 3/10 were usually present. 

Pressure was low over New England and high over Lake Superior. 

Jane t, iSftS.— Five kites were used; lifting surfaoe, 361 sq. ft. (33.6 sq. m.). 
Wire out, 7,500 ft. (^,286 m.); at maximum altitude, 7,000 ft. (3,134 m.t. 

A few A.-St. near the horLson were visible during the latter part of the flight. 

A high was central over the upper Lakes and a low over the lower St. Lawreooe 
Valley. 
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BE8ULTS OP KITE FLIGHTS. 





On Moant Weather. Va., f^^. 


At different heights above sea. 


Date and 
hour. 


Airtem- 
peratare. 


% 

a; 

65 
66 
68 
69 
71 


Wind. 


Height 


Air tem- 
perature. 
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• 

* 
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« • * ■ 
■ • ■ • 

• • ■ ■ 

• • ■ ■ 

71 


Wind. 




Dir. 


Velocity. 


Dir. 


Velocity. 


1908. 
Jane 8: 
2:60 p.m. 
8:08 p.m. 


62.5 
68.0 
62.0 
60.8 
60.6 
60.0 


oa 

16.9 
17.2 
16.7 
16.0 
16.9 
15.6 


se. 
se. 
se. 
se. 
Be. 
•e. 


MUfts 
p. h. 
9 
9 
10 
9 
9 
9 


Mees 

p.s. 
4.0 
4.0 
4.5 
4.0 
4.0 
4.0 


Ftet. 

1,725 

2,616 

8,837 

4,657 

2,918 

1,726 


Meters 
626 
797 
1,017 
1,889 
888 
526 


62.5 
64.4 
69.9 
62.8 
58.6 
60.0 


16.9 
18.0 
1&6 
11.6 
14.8 
16.6 


se. 

8. 

8W. 

SW. 

s. 
se. 


MiUs 

p,K 
9 


Mefs 
p. s. 

4.0 


4:12 p. m. 






5:17p.m. 
6:29 p. m . 
5:89 p.m. 






"'9' 


'"'4.0 



BESULTS OF CAPTIVE BALLOON ASCENSION. 



Jane 4: 
7:11 p.m. 
7:16 p.m. 
7:19 p.m. 
7:28 p.m. 
7:41p.m. 


6a 6 
60.0 
60.0 
60.0 
69.2 


16.9 
15.6 
16.6 
16.6 
15.1 


92 
94 
94 
94 
97 


se. 
se. 
se. 
se. 
se. 


6 
5 
6 
5 
5. 


2.2 
2.2 
2.2 
2.2 
2.2 


1,725 
5,881 
8,724 
2,471 
1,725 
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1,626 

1,185 

758 

626 


60.6 
52.2 
55.9 
57.2 
59.2 


15.9 
11.2 
18.8 
14.0 
15.1 


92 

■ • • • 

■ • • ■ 
• • • « 
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se. 

e. 
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e. 

se. 


6 


2.2 






?- 


6 
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BESULTS OF KITE FLIGHTS. 



Jane 5: 
2:80 p.m. 
5:17 p.m. 
6:40 p. m . 
6:05 p.m. 
6:20 p. m . 
6:26 p.m. 
6:83 p. m. 


69.7 
68.6 
68.6 
68.0 
67.2 
67.0 
67.0 


20.9 
20.3 
20.3 
20.0 
19.6 
19.4 
19.4 


62 
60 
60 
63 
65 
66 
66 


se. 

se. 

e. 

se. 

e. 

e. 

e. 


11 
12 
12 
12 
12 
12 
12 


4.9 
6.4 
5.4 
5.4 
5.4 
5.4 
5.4 


1,725 
2,589 
7,779 
5,866 
3,810 
8,152 
1,725 


626 

789 

2,371 

1,788 

1,161 

961 

626 


69.7 
57.2 
44.4 

49.8 
68.8 
61.7 
67.0 


20.9 
14.0 
6.9 
9.9 
12.1 
16.5 
19.4 


62 
65" 


se. 

e. 

e. 

e. 

e. 

e. 

e. 


11 


4.9 










12 


5.4 



June S, 1908. — Four kites were used; lifting surface, 283 sq. ft. (26.2 sq. m.). 
Wire out, 6,000 ft. (1,829 m.); at maximum altitude, 4,500 ft. (1,372 m.). 

The clouds, moving from the west. Increased gradually from 7/10 Cl.-St. at the 
beginning to 10/10 A.-St. by the end of the flight. 

Pressure was high over the Lake region and the Middle Atlantic States, and was 
low over southern Utah. 

June 4t 1908. — One balloon was used; capacity, 905 cu. ft. (26.6 cu. m.). Wire 
out, 5,500 ft. (1,676 m.). 

When the balloon was launched the sky was 8/10 covered with St. moving from 
the east, at an altitude of about 2,700 ft. (823 m.). By 7.40 p. m. the clouds had 
Increased to 9/10 and had settled down nearly to the level of the station, causing 
a light fog. 

Pressure was low over South Dakota, and there was a slight depression over 
North Carolina. Pressure was high over New Jersey, Alabama, and the upper 
Lakes. 

June 5, i^^.—Three kites were used; lifting surface, 262 sq. ft. (24.3 sq. m.). 
Wire out, 12,000 ft. (3,658 m.) at maximum altitude. 

About 6/10 St.-Cu. were visible during the flight. 

A high was central over the lower St. Lawrence Valley and a low over Montana. 
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BESULTS OF KITE FLIGHTS. 





On Mount Weather, Va., ff^fi^ 


At dilTerent heights above sea. 


Date and 
hour. 


Air tem- 
perature. 
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62 
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14 
14 
13 
12 

9 

9 

10 

10 

8 
10 
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14 
13 

4 
4 
4 
4 
3 
3 
3 
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Mef* 

p.t. 
5.4 
6.3 
6.3 
5.8 
5.4 

4.0 
4.0 
4.5 
4.5 
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3.6 
10.8 
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1.8 
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1.8 
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Juns 6, 1908.^T^TQe kites were used; lifting surface, 204 sq. ft. (18.9 sq. m.). 
Wire out. 5,500 ft. (1,676 m.) at the maximum altitude. 

Dense fog and misting rain prevailed during the flight. The fog lightened and 
the rain ended just after noon. 

High pressure was central over New England and low pressure over the Booky 
Mountains. 

Junes, 1908. — Four kites were used; lifting surface, 330 sq. ft. (30.6 sq. m.). 
Wire out, 8,000 ft. (2,438 m.); at maximum altitude, 7,000 ft. (2,134 m.). 

The sky was cloudless, except for a few St.-Cu. near the western horizon. 

Pressure was high over northern Georgia and low over Lake Superior. 

June 9, 1908,— Three kites were used; lifting surface, 257 sq. ft. (23.8 sq. m.). 
Wire out, 7,400 ft. (2,256 m.) at maximum altitude. 

A thunder-storm from the south-southeast reached the station at 3:59 p. m. 
The clouds, which consisted of 2 Gl. from the west and 2 Gu. from the south at 
the beginning of the flight, increased to 10/10 N. when rain began at 3:59 p. m. 
The storm produced a rapid fall in temperature and change in the direction of 
the surface wind. 

Low pressure prevailed over the lower St. Lawrence Valley and high over the 
South Atlantic and Gulf States. 

June 10, 1908,— One bedloon was used; capacity, 905 cu. ft. (25.6 ou. m.). Wire 
out, 7,250 ft. (2,210 m.). 

During the ascension 5/10 Gi.-St. from the west and 2/10 Gu. from the northwest 
were observed. 

Pressure was high over eastern South Dakota and low over the lower St. Law- 
rence. A secondary depression was central over southern Yirginla. 

BUWO 19 
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RESULTS OP CAPTIVE BALLOON ASCENSION. 



Date and 
hour. 



1908. 
June 11: 
4:84 p. m . 
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At different heights above aea. 



Air tem- 
perature. 



67.0 
66.8 
47.1 
61.4 
56.5 
60.8 
66.0 



19.4 

13.8 

8.4 

ia8 

18.6 
16.0 
18.9 



S 



Wind. 



3 Dlr. i Velocity. 



74 



Miles 
p. h. 



77 



ese. 

n. 

nnw. 

ne. 

e. 

se. 

se. 



MeCs 
p. s. 
2.2 



4 1.8 
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RESULTS OF KITE FLIGHTS. 



June 

1:35 

1:45 

2:52 

3:51 

4:07 

4:20 

4:27 

June 

9:60 

10:02 

10:16 

10:35 

11:37 

12:01 

12:08 

12:14 

12:22 



12: 

p.m. 

p.m. 

p.m 

p. m. 

p.m. 

p. m. 

p.m . 

18: 

a.m. 

a.m. 

a. m. 

a.m. 

a.m. 

p.m. 

p.m. 

p. m. 

p. m. 



71.0 
71.0 
78.0 
72.8 
72.0 
72.0 
73.0 

70.2 
70.0 
70.7 
71.4 
72.8 
78.0 
78.5 
78.6 
73.0 



21.7 
21.7 
22.8 
22.7 
22.2 
22.2 
22.8 

21.2 
21.1 
21.6 
21.9 
22.7 
22.8 
23.1 
28.1 
22.8 



64 


ae. 


64 


se. 


65 


s. 


62 


s. 


63 


s. 


62 


s. 


65 


8. 


76 


s. 


72 


s. 


70 


se. 


65 


se. 


67 


se. 


52 


H. 


52 


S. 


51 


s. 


50 


s. 



8 
8 
9 
10 
8 
8 
8 

7 
9 
9 
10 
11 
12 
12 
10 
10 



4.0 

a6 

4.0 
4.5 
8.6 

a6 

8.6 

3.1 
4.0 
4.0 
4.5 
4.9 
6.4 
6.4 
4.5 
4.6 



1,725 

2,701 i 

4,001 i 

4,746 

3.580 

2,697 

1,726 

1,725 
2,793 
3,801 
4,211 
5,258 
4,118 
3,538 
2,952 
1,725 



626 

823 

1,219 

1,462 

1,091 

792 

626 

526 

851 

1,006 

1.284 

1,602 

1,265 

1,078 

900 

526 



71.0 


65.8 


57.2 


54.3 


57.9 


64.6 


7a 


70.2 


65.1 


61.2 


65.1 


6a 1 


64.0 


62.2 


65.7 


7a 



21.7 

ia8 

14.0 
12.4 
14.4 

lai 

22.8 

21.2 
18.4 
16.2 
18.4 
15.6 
,17.8 
16.8 

la? 

22.8 



64 



65 
76 



50 



se. 
sse. 
sae. 

s. 

8. 
S. 
S. 

S. 

sse. 

u. 

8. 

S8W. 

S. 

sse. 
sse. 

s. 



8 



8 
7 



10 



8.6 



a6 
ai 



4.6 



June llf 1908. —One balloon was used; capacity, 905 cu. ft. (25.6 cu. m.). Wire 
out, 7,200 ft. (2,195 m.). 

The sky was nearly overcast with moderately low clouds in two distinct layers; 
the lower at an altitude of about 5,000 ft. (1,524 m.) moving from the east, the 
other somewhat higher and moving from the west. 

Pressure was low over North Carolina and high over Lake Michigan. 

June 12y 1908. — Four kites were used; lifting surface, 342 sq. ft. (31.6 sq. m.). 
Wire out, 9,000 ft. (2,743 m.); at maximum altitude, 5,000 ft. (1,624 m.). 

About 2/10 Cu. were visible, the direction changing from southeast to south 
during the flight. 

High pressure prevailed over the eastern and low pressure over the western 
half of the country. 

June IS, 1908.— Fonr kites were used; lifting surface, 330 sq. ft. (30.6 sq. m.). 
Wire out, 10,000 ft. (3,048 m.); at maximum altitude, 7,700 ft. (2,347 m.). 

Gi.-St. moving from the northwest and a few Cu. from the south partly covered 
the sky during the flight. A solar halo was visible at intervals from 9 to 11 a. m. 

High pressure was central over eastern Virginia and southern New England; 
low pressure over Missouri. 
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RESULTS OF KITE FLIGHTS 



Date and 
hoar. 



On Mount Weather, Vik, f^jj^ft^ 



Air tem- 
perature. 



1908. 
June 15: 

7:16 a.m. 

7:38 a. m. 

7:48 a. m . 

8:05 a. m . 

8:21 a. m . 

8:S7 a. m . 

9:15 a.m. 

9:88 a.m. 
10:06 a.m. 
10:24 a.m. 
10:49 a.m. 
10:57 a. m . 
June 16: 

9:67 a. m . 
10:04 a. m. 
10:16 a.m. 
10:55 a. m . 
11:84 a.m. 
12:45 p. m . 
12:58 p. m . 

1:27 p.m. 

J:42 p.m. 

1:46 p.m. 

1:59 p.m. 
June 17: 

1:29 p.m. 

1:36 p.m. 

4:82 p.m. 

5:26 p. m . 

5:V8 p. m . 

5:43 p.m. 

5:49 p.m. 

5:58 p.m. 



OF. 

65.3 
65.8 
65.8 
65.0 
65.0 
65.0 
64.4 
64.7 
65.4 
66.0 
66. 5 
66.5 

56.8 
57.0 
57.5 
58.1 
60.0 
61.8 
62.0 
68.0 
64.0 
65.0 
64.0 

65.5 
64.8 
65.8 
65.4 
64.3 
64.0 
64.0 
64.0 



18.5 
18.5 
18.5 
18.8 
18.8 
18.8 
18.0 
18.2 
18.6 
18.9 
19.2 
19.2 

13.5 
18.9 
14.2 
14.5 
16.6 
16.8 
16.7 
17.2 
17.8 
18.3 
17.8 

18.6 
18.2 
18.5 
18.6 
17.9 
17.8 
17.8 
17.8 






Wind. 



:, 




a 


Dir. 


i 




96 


nw. 


92 


nw. 


92 


nw. 


94 


nw. 


96 


nw. 


92 


nw. 


99 


nw. 


99 


nw. 


96 


nw. 


96 


nw. 


92 


w. 


96 


w. 


67 


nw. 


66 


nw. 


64 


nw. 


62 


uw. 


61 


nw. 


56 


nw. 


58 


nw. 


56 


nw. 


57 


nw. 


57 


nw. 


57 


nw. 


59 


se. 


68 


se. 


69 


se. 


69 


se. 


62 


se. 


61 


ae. 


63 


se. 


66 


se. 



Velodtj. 



MUet 

p. A. 

12 

14 

14 

12 

10 

11 

8 

11 

10 

9 

8 

8 

27 
26 
24 
26 
24 
23 
16 
18 
15 
15 
18 

9 
7 
7 
7 
9 
8 
8 
7 



MeVt 

p.*. 
5.4 
6.3 
6.8 
6.4 
4.5 
4.9 
3.6 
4.9 
4.5 
4.0 
1.8 
1.8 

12.1 

11.6 

10.7 

11.2 

10.7 

10.8 

6.7 

6.8 

6.7 

6.7 

6.8 

4.0 
3.1 
8.1 
3.1 
4.0 
8.6 
8.6 
8.1 



At diflTerent heighu abore 



Height 



Feei. 
1,725 
2,952 
4,169 
5,842 
7,079 
8,816 
10,934 
8,818 
7,186 
5,708 
8,991 
1,725 

1,725 
2,964 
4,006 
4,464 
6,638 
7,207 
5,860 
5,084 
4,069 
2,906 
1,726 

1,725 
8,047 
8,728 
5,883 
4,673 
3,866 
2,821 
1,726 



Metert, 

526 

900 

1,271 

1,781 

2,168 

2,e^7 

8,333 

2,688 

2,176 

1,738 

1,216 

626 

526 

900 
1,221 
1,861 
2,022 
2,197 
1,786 
1,660 
1,240 
886 
526 

626 

929 

1,135 

1,641 

1,424 

1,026 

860 

626 



Air tem- 
perature. 



<*F. 
66.3 
68.7 
59.5 
61.4 
47.6 
41.0 
31.1 
86.5 
43.0 
49.5 
67.9 
66.5 

56.8 
48.2 
42.8 
56.1 
45.9 
47.1 
60.5 
54.3 
56.3 
60.0 
64.0 



OG 
18.6 
17.6 
15.3 

ia8 

8.6 

6.0 

-0.5 

2.5 

6.1 

9.7 

14.4 

19.2 

18.5 

9.0 

6.0 

13.4 

7.7 

8.4 

10.3 

12.4 

13.5 

10.0 

17.8 



a 

.a 
t 



96 



Wind. 



96 
67 



65.5 


18.6 


68.3 


14.6 


63.8 


12.1 


48.0 


8.9 


47.1 


8.1 


52.9 


11.6 


67.9 


14.4 


64.0 


17.8 



67 



66 



Dir. 


Yelodtj. 


nw. 

W8W. 


p. A. 
12 


M0C» 

p,9, 

5.4 


8W. 






8W. 






BW. 






SW. 






SW. 






SW. 






SW. 






SW. 






■w. 






w. 

nw. 
nnw. 


8 
27 


1.8 
12.1 


nnw. 






n. 






nnw. 






wnw. 






nw. 






n. 






nnw. 






nnw. 






nw. 

se. 
se. 
se. 


18 
9 


».8 
4.0 


8. 

se. 
se. 






se. 






se. 


7 


8.1 



June, 13t 1908. — Three kites were used; lifting surface, 210 sq. ft. (19.4 sq. m.). 
Wire out, 15,000 ft. (4,672 m.); at maximum altitude, 14,600 ft. (4,450 m.). 

The sky was overcast during the flight. Two layers of low clouds were ob- 
served; the lower at an altitude of 3,000 to 4,000 ft. (914 to 1,219 m.) moving from 
the west, and the higher moving from the southwest. Rain fell from 8:10 to 8:19 
a. m. and from 8:29 a. m. to the end of the flight. Light fog set in at 8:68 a. m. 
and continued. 

Pressure was high over Iowa and low over the lower St. Lawrence Valley. 

June 16, 1908.— Four kites were used; lifting surface, 272 sq. ft. (25.2 sq. m.). 
Wire out, 18,000 ft. (6,486 m.); at maximum altitude, 16,000 ft. (4,877 m.). 

From 6/10 to 1/10 St. moving from the west were visible until 11:48 a. m. and 
1/10 Gi. from the west thereafter. 

Low pressure prevailed along the New England coast and high over the Great 
Lakes. 

June 17, 1908.^FouT kites were used; lifting surface, 336 sq. ft. (31.1 sq. m.). 
Wire out, 7,700 ft. (2,347 m.); at maximum altitude, 6,500 ft. (1,676 m.). 

The clouds decreased gradually from 7/10 Gi.-St. and 3/10 Cu. at the beginning, 
to 2/10 Ci.-St. from the west and 1/10 Cu. from the southeast by the end of the 
flight. A solar halo was observed from the beginning until 5:20 p. m. 

An area of high pressure was central over southern New York and a trough of 
low pressure extended from Arizona northward to Canada. 
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BULLETIK OF MOUNT W£ATH£R OBSERVATORY. 



RESULTS OF KITE FLIGHT- 



IhiteMid 
boar. 



On Mount Weather, Ya., f^^ 



Air tern- 
permtue. 



1906. i 
Jnoe 18: 

8:43 a.in. 

8:54 a. m.; 
10:80 a.m. I 
10:58 a.m.; 
11:01 p.m.! 
11:10 a.m. I 
Juoe 10: 

7:18 a. m 

8:44 a.m.! 

8:80 a.m. 

0:67 a. m.j 
10:67 a. m | 
11:09 a.m. 
U:18a.m.i 
11:20 a. m.< 
June 20: 

9:48 a.m. I 

9U)la.m.; 
10:00 a.m., 
10:18 a.m.! 
10:81 a.m. 
10:46 a. m . 
11:27 a.m. 
11:61 a.m. 
12:43 p. m . 

1:10 p.m. 

2:00 p.m. 

2:86 p. m . 

8:03 p.m. 

8:26 p. m . 

8:35 p. m . 

8:89 p.m. 



62.6 
68.0 
66.0 
66.3 
65.8 
66.1 

67.0 
70.3 
71.1 
76.5 
74.5 
76.3 
76.1 
76.4 

68.0 
68.7 
69.0 
69.2 
69.6 
69.6 
72.0 
74.0 
74.8 
76.7 
80.0 
81.6 
82.0 
81.1 
80.0 
80.0 



17.0 
17.2 
18.8 
19.1 
1&8 
18.9 

19.4 
21.3 
21.7 
24.2 
28.6 
24.6 
24.5 
24.7 

20.0 
20.4 
20.6 
20.7 
20.8 
20.9 
22.2 
23.3 
20.8 
24.8 
26.7 
27.6 
27.8 
27.8 
26.7 
26.7 






79 

n 

66 

66 
67 
66 

85 
80 
79 
76 
76 
74 
74 
74 



Wind. 



Dir. 



Be. 
se. 
Be. 

8. 

Be. 
Be. 



Be. 
Be. 
se. 
Be. 



81 i nw. 

78 ' nw. 

77 nw. 

76 

77 

79 

81 

78 

71 

71 

64 

68 

69 

65 

72 

71 



nw. 

nw. 

nw. 

nw. 

nw. 

w. 

nw. 

w. 

nw. 

nw. 

nw. 

nw. 



Yelocitj 



Mites 
p. k, 
9 
10 
10 
10 
10 
10 

10 
9 
6 
3 
6 
6 
6 
6 

25 
22 
26 
23 
22 
24 
23 
24 
18 
15 
16 
14 
16 
14 
14 
14 



Meft 

p. 9. 

4.0 
4.5 
4.6 
4.5 
4.6 
4.6 

4.6 
4.0 

2.7 
1.3 
2.7 
2.7 
2.7 
2.7 

11.2 

9.8 

11.2 

10.3 

9.8 

10.7 

10.3 

10.7 

8.0 

6.7 

7.2 

6.3 

7.2 

6.3 

6.3 

6.3 



At dllEnvat beightB above 



Height 



S 
Airtem- , J 
I peratore. 



Wind. 



Feet 

1,725 
2,873 
4,412 
8,805 
2,921 
1,725 

1,725 
8,946 
5,416 
6,861 
5,400 
4,447 
3,189 
1,725 

1,725 

2,802 

3,660 

4,841 

6,012 

7,660 

12,428 

14,435 

16,290 

16,177 

13,240 

10,321 

6,820 

4,038 

2,984 

1,725 



Meters. 



876 

1,346 

1,007 

800 

526 

626 
1,203 
1,651 
2,091 
1,649 
1,355 
973 
626 

526 
854 

1,116 
1,476 
1.832 I 
2,335 
3,788 
4,400 
4,965 
4,626 
4,036 
3,146 
2,079 
1,231 
894 
526 ! 



<>F. 


°C. 


62.6 


17.0 


58.8 


14.6 


56.2 


12.9 


60.6 


15.9 


66.8 


14.6 


66.1 


18.9 


67,0 


19.4 


6&0 


20.0 


63.8 


17.4 


55.6 


13.1 


61.0 


l&l 


65.3 


1&5 


6&7 


20.4 


76.4 


24.7 


68.0 


20.0 


75.7 


24.3 


72L5 


22,5 


68.7 


20.4 


64.6 


18.1 


61.8 


16.3 


84.2 


1.2 


21.0 


— 6.1 


19.9 


— 6.7 


24.8 


- 4.3 


28.9 


— 1.7 


45.9 


7.7 


61.3 


16.3 


7a 3 


21.3 


75.0 


2^.9 


80.0 


26.7 



79 



66 



74 
81 



Dir. 


Yelocitr. 




Mile* 

p. k. 


Mef* 

p.s. 
4.0 


8. 






8. 












se. 

w. 

nw. 

nw. 


10 
10 


4.5 ' 

4.5 


nw. 

nw. 




• ■ • * • 


nw. 






uw. 


•••••■ 




se. 

nw. 
wnw. 


6 
25 


■i"7 

11.2 


wnw 


wnw. 







71 



w. 



w. 

wnw. 

wnw. 



w. 

wnw. 






w. 

wnw. 






w. 
nw. 




...... 






June 18, 1908. — Four kites were used; lifting surfaoe, 336 sq. ft. (31.1 sq. m.). 
Wire out, 10,000 ft. (3,048 m.); at maximum altitude, 7,500 ft. (2,286 m.). 

The sky was partly oovered with A. -St. and St.-Gu. moving from the west- 
southwest. 

Pressure was high off the North Carolina ooast and low over Manitoba. 

JwM 19, 1908. — Four kites were used; lifting surfaoe, 289 sq. ft. (26.7 sq. m.). 
Wire out, 10,140 ft. (3,091 m.); at maximum altitude, 7, 500 ft. (2,286 m.). 

About 1/10 Cl.-St. moving from the west-northwest was present during the flight. 

Pressure was high over eastern North Carolina and low over Manitoba. 

June fXty 1908.— Hix kites were used; lifting surface, 414 sq. ft. (38.3 sq. m.). 
Wire out, 33,000 ft. (10,058 m.); at maximum altitude, 31,000 ft. (9,449 m.). 

The sky was nearly covered with A.-St. and St.-Cu. moving from the west until 
about noon, when the direction changed to west-northwest, and Cl.-St. moving 
from the west appeared. Cloudiness diminished to 4/10 by 1:40 p. m., but by 3:15 
p. m. It had Increased to 9/10, of which 7/10 was Cl.-St. A solar halo was visible 
at Inter v(ds from noon until 1:15 p. m., and again at 3:21 p. m. 

Pressure was high southward from Virginia and Kentucky, and was low over the 
lower St. Lawrence. 
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RESULTS OF KITE FLIGHTS. 





On Meant Weather, Ya., ^725^, 


At dilferent heights aboTe tea. 


Wind. 




Date and 
hoar. 


Air tem- 
perature. 


a 

s 

A 
9. 

n 

9.S 




Wind. 


Height 


• 

Alrtem- ^ 
perature. 

1 


Dir. 






Dir. 


Velocity. 


Velocity. 


1906. 
June 22: 
7:29 a.m. 
7:38 a.m. 


op. 
66.0 
67.0 
67.5 
60.8 
70.8 
74.0 
74.0 


18.9 
19.4 


nw. 
nw. 

nw. 
nw. 
nw. 
nw. 
nw. 


Miles 

p, A. 

14 

14 

12 

11 

9 

8 

7 


MefM 

p. *. 
6.3 
6.8 
5.4 
4.9 
4.0 
8.6 
3.1 


FuU 

1,725 

2,706 

8,287 

4,661 

6,193 

7,626 

1.725 


Meter*, 

526 

825 

1,002 

1,421 

1,888 

2,294 

628 


1 

66.0 
70.5 
74.5 
68.7 
61.2 
60.6 
74.0 


18.9 96 
21.4 


nw. 
nw. 


MiU$ 

p. h, 
14 


Meft 
p. s. 

6.8 


7:68 a.m. 


19.7 ' 92 
21.0 88 


23.6 .... n. 

20.4 nne. 

16.2 .... n. 
15. 9 ' n. 






8:68 a. m . 






9:14 a.m. 


21.8 
28.3 


88 
82 






10:16 a. m . 






10:42 a.m. 


28.8 


77 


28.8 77 


nw. 


7 


8.1 



RESULTS OF CAPTIVE BALLOON ASCENSION. 



June 28: 
8:16 p.m. 
8:46 p. m . 
4:00 p. m . 


88.2 
83.6 
84.0 


28.4 
28.6 
28.9 


67 
67 
69 


nw. 
■w, 
w. 


4 
4 
8 
2 
3 
3 
4 


1.8 
1.8 
1.3 
0.9 
1.8 
1.8 
1.8 


1,725 

7,821 
6,871 
4,871 
3,209 
2,559 
1,725 


626 

2,884 

2,094 

1,485 

978 

780 

626 


88.2 
09.2 
62.8 
70.5 
76.3 
82.6 
86.0 


28.4 
15.1 
17.1 
21.4 
24.6 
28.1 
29.4 


67 
60' 


nw. 











nw. 


4 


1.8 






4:20 p.m. 84. S 


29.2 : 58 8. 
29.2 , 55 w. 






4:88 p.m. 
4:48 p.m. 
4:60 p.m. 


84.5 
85.0 






29.4 
29.4 


57 
60 


nw. 
nw. 






85.0 


4 


1.8 



RESULTS OF KITE FLIGHTS. 



June 24: 
6:21a.m. 
6:81 a.m. 
7:40 a. m . 
8:25 a. m . 
8:86 a. m . 
8:48 a.m. 
8:48 a.m. 



78.0 


22.8 


69 


nw. 


12 


5.4 


72.8 


22.4 


72 


nw. 


12 


5.4 


74.6 


28.6 


70 


w. 


12 


5.4 


77.0 


25.0 


64 


w. 


11 


4.9 


77.0 


2&0 


65 


nw. 


12 


6.4 


76.6 


247 


69 


w. 


14 


6.8 


76.6 


24.7 


69 


w. 


12 


5.4 



1,725 
2,6a'> 
8,544 
4,748 
8,885 
2,856 
1,725 



S26 

794 

1,080 

1,447 

1,184 

871 

526 



78.0 
80.1 
77.7 
72.8 
75.6 
78.8 
76.6 


22.8 
26.7 
25.4 
22.4 
24.2 
25.7 
24.7 


69 
69' 


nw. 

w. 

wnw. 


12 


4.6 


w. 
wnw. 






nw. 
w. 






12 


4.5 



June 22, 1908. --'Five kites were used; lifting surface, 346 sq. ft. (32 sq. m.). 
Wire out, 10,600 ft. (3,231 m.); at maximum altitude, 8,200 ft. (2,500 m.). 

About 9/10 Ci.-St. were present moving from the west-southwest and a few 
St.-Cu. moving from the north. A solar halo was visible during the entire flight. 

Pressure was high over eastern Tennessee and low over Nebraska. 

June 23, 1908. — One balloon was used; capacity, 905 cu. ft. (25.6 cu. m.). Wire 
out^7,000ft. (2,134 m.). 

About 7/10 Ci.-St. and a few Cu. were visible moving from the northwest. A 
solar halo was observed until after 4 p. m. 

At 8 a. m. low pressure was central over Iowa, and centers of high pressure lay 
over New England, Kentucky, Alabama, and Florida. 

June 24, 1908,-^&lx. kites were used; lifting surface, 419 sq. ft. (38.8 sq. m.). 
Wire out, 8,000 ft. (2,438 m.); at maximum altitude, 6,000 ft. (1,829 m.). 

A few CI. were present from the beginning to 7:18 a. m. The sky was dear 
during the remainder of the flight. 

An extensive area of high pressure was central over western Nebraska and the 
pressure was low north of the Great Lakes. 
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RESULTS OP KITE PLIGHTS. 



Date and 
holir. 



1908. 
Jane 25: 

7:18 a.m. 

7:24 a. m . 

7:88 a.m. 

7:60 a.m. 

7:68 a.m. 

8:21 a.m. 

9:28 a.m. 
10:46 a.m. 
12:16 p.m. 
12:67 p. m . 

1:19 p.m. 

1:41 p. m 

1:63 p.m. 

2:08 p. m . 

2:07 p.m. 
June 26: 

7:06 a.m. 

7:20 a.m. 

7:80 a.m. 

9:12 a.m. 

9:46 a.m. 

9:66 a. m . 
10:04 a. m . 
10:10 a.m. 
10:16 a.m. 
10:20 a. m . 



On Mount Weather. Va. , PygTft, 



Air tem- 
perature. 



64.2 
64.6 
64.6 
66. 8 
66.8 
67.0 
69.6 
71.6 
78.0 
74.0 
78.0 
78.0 
74.0 
75.0 
74.5 

68.0 
69.6 
60.7 
63.7 
64.0 
64.4 
64.8 
65.6 
66.0 
66.4 



17.9 
18.1 
18.1 
19.1 
19.1 
19.4 
20.8 
21.9 
22.8 
28.8 
22.8 
22.8 
28.3 
28.9 
23.6 

14.4 
16.8 
16.9 
17.6 
17.8 
18.0 
18.2 
18.7 
1&9 
19.1 





t 



90 
90 
80 
79 
77 
69 
61 
61 
62 
60 
56 
66 
61 
51 



85 
81 
76 
78 
71 
71 
70 
70 
70 



Wind. 



Dir. 


Velo< 




Mil4U 




p. h. 


nw. 


19 


nw. 


17 


nw. 


17 


nw. 


17 


nw. 


16 


nw. 


18 


nw. 


16 


nw. 


16 


n. 


9 


n. 


10 


n. 


10 


n. 


9 


nw. 


13 


nw. 


18 


nw. 


13 


nw. 


9 


nw. 


12 


nw. 


12 


nw. 


10 


nw. 


9 


n. 


9 


nw. 


10 


n. 


10 


nw. 


10 


nw. 


9 



p. 9. 

8.5 
7.6 
7.6 
7.6 
7.2 
8.0 
6.7 
7.2 
4.0 
4.5 
4.6 
4.0 
6.8 
6.8 
6.8 

4.0 
6.4 
5.4 
4.6 
40 
4.0 
4.5 
4.6 
4.5 
4.0 



At different height* above sea. 



Height 



FteL 
1,725 
8,081 
4,001 
6,080 
6,819 
8,636 
11,853 
18,472 
12,417 
9,153 
7.001 
4,533 
8,911 
2,800 
1.726 

1.725 
2,966 
8,900 
4,841 
6,780 
6,707 
4,420 
8,862 
2.602 
1.725 



Meiert. 

526 

924 

1.220 

1.548 

1,926 

2,682 

8.460 

4,106 

8,785 

2,700 

2,184 

1,382 

1,192 

868 

526 

626 

904 

1,189 ' 

1,476 I 

2,067 

1,740 

1,847 

1.022 

793 

626 



Air tem- 
perature. 



64.2 
59.9 
68.8 
60.6 
66.6 
47.5 
86.5 
27.7 
29.5 
44.8 
48.2 
64.9 
61.9 
69.1 
74.6 

68.0 
68.8 
56.4 
62.3 
44.6 
47.6 
62.0 
54.5 
59.0 
66.4 



17.9 
15.5 
14.6 
15.9 
13.6 
8.6 
2.6 

- 2.4 

- 1.4 
7.1 
6.2 

12.7 
16.6 
20.6 
28.6 

14.4 
14.6 
13.0 
11.8 
7.0 
8.6 
11.1 
12.5 
15.0 
19.1 



9 

i 



I 



51 



70 



Wind. 



Dir. 



nw. 
nw. 
nw. 
wnw, 
w. 
w. 
w. 
w. 
w. 
nw. 
nw. 
nw. 
nw. 
nnw. 
nw. 

nw. 

ne. 

ene. 

n. 

n. 

n. 

ne. 

ne. 

n. 

nw. 



Velocity. 



MUet 
p. k. 
19 



18 



9 



MefM 
p.s. 
8.5 



6.8 
4.0 



4.0 



RESULTS OF CAPTIVE BALLOON ASCENSION. 



June 27. 
1:29 p.m. 78.0 
1:45 p.m. 76.5 
2:00 p.m. 76.0 
2:14p.m.' 74.2 
2:27 p. m.i 78.8 
2:37 p.m. 74.0 
2:47p.m.' 74.0 
2:50p.m. 74.0 



22.8 


24.7 


24.4 


28.4 


2a 2 


23.3 


28.3 


23.8 



46 
48 
43 
42 
41 
44 
44 
40 



ne. 


2 


0.9 


8W. 


2 


0.9 


n. 


4 


1.8 


n. 


6 


2.2 


n. 


4 


1.8 


nw. 


4 


1.8 


nw. 


6 


2.7 


nw. 


8 


1.8 



1,725 
8,804 
6,916 
5,888 
4,448 
8,445 
2,548 
1,725 



526 


.78.0 


2,581 


40.6 


2,108 


48.2 


1,779 


64.6 


1,854 


61.5 


1.050 


64.8 


775 


69.6 


526 


74.0 



22.8 
4.8 
9.0 
12.5 
16.4 
18.2 
20.9 
23.3 



46 



40 



ne. 

o 

o 

o 

o 

o 

o 

nw. 



8 



a9 



1.8 



June IBS, 1908. — Seven kites were used: lifting surface, 482 sq. ft. (44.6 sq. m.). 
Wire out. 29,500 ft. (8,992 m.); at maximum altitude, 26.000 ft. (7,925 m.). 

The sky was from 3/10 to 7/10 covered with clouds, mostly In two layers, the 
upper moving from the west, and the lower from the west-northwest, changing to 
northwest. The leading kite was In the upper clouds at an altitude of 13,000 ft. 
(3.962 m.). and in the lower clouds at an altitude of 6,500 ft. (1,981 m.). 

Pressure was high over Kansas and low over New Brunswick, with a secondary 
depression over Georgia. 

Jvjne 26, 1908. — Six kites were used; lifting surface. 414 sq. ft. (38.3 sq. m.). 
Wire out, 12,000 ft. (3,667 m.); at maximum altitude, 8,000 ft. (2,438 m.). 

At the beginning 2/10 A.-Cu. from the west-northwest and a few Cu. from the 
north were observed. The higher clouds had disappeared at 9:38 a. m. and the 
lower clouds had increased to 2/10 Ou. at the end of the flight. 

Pressure was high over Michigan and low over Montana. 

June S7, 1908.^0ne balloon was used; capacity, 905 cu. ft. (25.6 ou. m.). Wire 
out. 7,900 ft. (2,408 m.). 

About 3/10 Ou. moving from the north were visible. 

Low pressure was central over South Dakota, and pressure was high from North 
Carolina to the Lakes. 



UPPER AIR CONDITIONS. 
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RESULTS OP KITE FLIGHTS. 



Date and 
hour. 



Od Mount Weather, Va., J^25ft. 



Air tem- 
perature. 



190& 
June 29: 

7:16 a.m. 

7:26 a.m. 

7:40 a. m. 

8:52 a.m. 

9:18 a.m. 

9:49 a. m . 
11:02 a.m. 
12:00 m. 
12:48 p.m. 

1:08 p.m. 

1:40 p.m. 

1:58 p. m . 

2:09 p. m . 

2:21 p.m. 

2:29 p.m. 

2:45 p. m . 

2:56 pi m. 

8:08 p.m. 

3:22 p.m. I 

8:30 p. m . 

3:35 p. m . 
June 30. 

7:17 a.m. 

7:26 a. m. 

7:40 a.m. 

7:57 a. m . 

8:19 a.m. 

8:39 a.m. 

8:52 a. m . 

9:17a.m. 

9:80 a.m. 

9:48 a. m . 
10:18 a.m. 
10:80 a. m . 
11:10 a.m. 
11:38 a.m. 
11:69 a.m. 
12:04 p.m. 
12:14 p.m. 



OF. 
70.7 
70.2 
7a 
78.7 
78.0 
75.4 
79.5 
80.8 
81.5 
8&2 
88.8 
88.0 
85.0 
8SL2 
8a4 
76.4 
7&5 
77.5 
78.7 
77.0 
77.3 

67.9 
67.5 
67.8 
68.0 
69.0 
69.0 
69.5 
70.0 
71.8 
72.0 
73.0 
78.0 
73.0 
73.0 
76.7 
74.3 
75.5 



21.5 
21.2 
21.1 
23.2 
22.8 
24.1 
26.4 
26.8 
27.5 
28.4 
28.8 
28.3 
29.4 
27.9 
26.9 
24.1 
24.2 
25.8 
25.9 
25.0 
25.2 

19.9 
19.7 
19.6 
20.0 
20.6 
20.6 
20.8 
21.1 
21.8 
22.2 
22.8 
22.8 
22.8 
22.8 
24.8 
23.5 
24.2 



8 

s 



Wind. 



% 

62 

68 
68 
61 
68 
63 
65 
54 
54 
51 
56 
55 
54 
56 
56 
66 
66 
61 
61 
68 
66 

84 
84 
84 
84 
81 
80 
80 
80 
80 
80 
77 
79 
70 
72 
71 
73 
69 



Dir. 


Velocity. 




MIUm 


MeC» 




p. A. 


p.M, 


w. 


10 


4.5 


w. 


13 


5.8 


w. 


15 


6.7 


HW. 


13 


5.8 


sw. 


12 


5.4 


w. 


13 


5.8 


8W. 


10 


5.4 


HW. 


10 


4.5 


w. 


10 


4.5 


w. 


10 


4.5 


8W. 


9 


4.0 


MW. 


12 


5.4 


fl. 


10 


4.5 


8. 


9 


4.0 


SW. 


10 


4.5 


nw. 


18 


5.8 


nw. 


8 


8.6 


nw. 


8 


8.6 


w. 


8 


3.1 


nw. 


9 


4.0 


nw. 


9 


4.0 



nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 
nw. 



11 

12 

12 

12 

8 

8 

8 

10 

11 

10 

11 

11 

13 

10 

9 

7 

7 



4.9 
5.4 
5.4 
5.4 
3.6 
3.6 
3.6 
4.5 
4.9 
4.5 
4.9 
4.9 
5.8 
4.5 
4.0 
3.1 
8.1 



At different heigh ta ahore sea. 



Height 



Feet. 

1,725 

2,934 

4,205 

6,424 

8,065 

9,596 

12,860 

15,288 

18,186 

16,915 

14,606 

12,136 

12,132 

11,003 

9,767 

7,801 

6,837 

5,117 

4,167 

2,964 

1,725 

1,725 

2,852 

8,887 

5,184 

6,240 

8,062 

9,590 

10, f^i 

11,744 

12,506 

12,847 

18,580 

11,460 

9,689 

5,225 

3,502 

1,725 



Metfrt. 
526 
894 
1,282 
1,958 
2,468 
2,925 
3,767 
4,658 
5,528 
5,156 
4,452 
3,699 
3.696 
8,854 
2,974 
2,378 
1,982 
1,560 
1,270 
903 
526 

526 
869 
1,185 
1,580 
1,902 
2,457 
2,923 
3,802 
3,580 
3,312 
3,916 
4,139 
3,493 
2,938 
1,595 
1,067 
526 



Air temp- 
perature. 



OF. 

70.7 
7a 9 
68.9 
56.7 
47.1 
88.8 
88.1 
21.6 
11.5 
17.6 
24.1 
84.2 
82.0 
81.5 
35.6 
45.7 
52.9 
68.0 
67.5 
75.7 
77.3 

67.9 
66.4 
62.2 
61.5 
55.4 
46.4 
37.4 
81.6 
29.3 
26.6 
25.7 
19.8 
30.2 
86.5 
56.7 
64.4 
76.6 



21.6 

21.6 

17.7 

18.7 

8.4 

8.8 

0.6 

— 6.8 

11.4 

- 8.0 
-44 

1.2 

ao 
-as 

2.0 
7.6 
11.6 
17.2 
19.7 
24.8 
25 2 

19.9 
19.1 
16.8 
16.4 
13.0 
8.0 
8.0 

- a 2 

- 1.5 

- 3.0 

- 3.5 

- 6.8 

- 1.0 
2.5 

13.7 
18.0 
24.2 



a 

s 

J3 



Wind. 



Dir. 



£ 



I 



66 
84 



69 



w. 
wnw. 

w. 

WBW. 

WSW. 

WBW. 

W. 

W. 

W. 

W. 

w. 
w. 
w. 

WSW. 

WSW. 

WSW. 

WSW. 

8W. 

HW. 

8W. 

nw. 

nw. 

wnw. 

wnw. 

w. 

w. 

w. 

WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 
WSW. 

w. 

nw. 
nw. 



Velocity. 



Mile* 
p.h. 
10 



Met't 

p. s. 
4.6 



9 
11 



4.0 
4.9 



8.1 



June 29y 1908,— Seven kitea were used; lifting surface, 482 sq.ft. (44.6 sq.m.). 
Wire out, 30,000 ft. (9,144 m.) at maximum altitude. 

At the begiuniDg 1/10 Gi.-St. and 3/10 Cu. were present moving from the west. 
The Gi.-St., which had increased to 8/10 by 8:30 a. m., had entirely disappeared 
by noon. Ou. diminished during the morning hours, but increased to 6/10 during 
the afternoon. From 1/10 to 3/10 A.-Gu. were present during the afternoon mov- 
ing from the west. The leading kite was in the A.-Gu. at an altitude of 12,132 ft. 
(3,698 m.), and in the Gu. at altitudes ranging between 9,757 ft. (2,974 m.) and 
7,801 ft. (2,378 m.). A thunder-storm past over the Shenandoah Valley close to 
the station between 2 and 3 p. m. movhig from the west-southwest. Light rain 
occurred at the station between 2:31 and 3 p. m. 

Pressure was high over North Garolina and Georgia and low north of Lake 
Superior. 

Jtme SO, IQOS.^Five kites were used; lifting surface, 278 sq. ft. (25.7 sq. m.). 
Wire out, 25,000 ft. (7,620 m.); at maximum altitude, 24,000 ft. (7,315 m.). 

About 8/10 A.-Gu. were visible moving from the west. 

A low was central over the lower St. Lawrence Valley and a high over the North 
Garolina coast. 
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